Solution of Triangle 7 VN 


za. Marked questions are recommended for Revision. 


vs faPed WET Clery ara wea 8] 
SUBJECTIVE QUESTIONS 
fasaictge WA (SUBJECTIVE QUESTIONS) 


Section (A) : Sine rule, Cosine rule, Napier's Analogy, Projection rule 
wre (A): va faa, aie Pras, waeioen Fra a Afar wareifer, waa Pras 
A-1. In a AABC, prove that : 

fryst ABC 4 Rig afer fo : 

(i) asin (B—C)+bsin(C—A) +c sin (A—B) =0 
a’ sin(B—C) ; b* sin(C — A) . c’ sin(A —B) 

sinA sinB sinc 

iii) 2(bc cos A + cacos B + ab cos C) = a? + b? + c? 


=0 


v) b? sin 2C + c? sin 2B = 2bc sinA 
sinB _ c—acosB 
sinC b-—acosC 


( 
( 
(iv)~@  (a-—b)? cost + (a + b)? sin¢S =C? 
( 
( 


Sol. (i) L.H.S. = asin (B—C) +bsin (C—A)+csin (A—B) 
=k sin Asin (B—C) +ksinB sin (C— A) +k sinC sin (A— B) 
= k (sin? B — sin? C) + k (sin?C — sin? A) + k (sin? A — sin? B) 


=0=R.HS. 
Ae 2 & Qi 
(i) LHs.-2 STE S12) : b sien) , ° STnaS) 
sin A sin B sin C 
Qype Os : 
frevieiniene einbia ) _ késin 2 sin(B—-C) 
sin A sin A 
= k*? sin(B+C) sin (B—C) 
= k? (sin? B— sin?C) 
2a: = 
Simmilleny) out’ — AOE ereine Oo sine hy 
sinB 
2 . 
and © SIMA=B) _ 12 (gin? A — sin? B) 
sinc 
L.H.S. = k? (sin? B — sin?C + sin?C — sin?A + sin? A — sin? B) 
=0=R.HS. 


(iii) L-H.S. = 2bc cos A + 2ca cos B + 2ab cos C 
=b?+c?-a?+a?+cC?—b?+a°+b?-c 


= a? + b? + C? 
=R.H.S 
(iv) L.H.S. = a? cost ie + sin? ¢) ae [cost o Sin g) — 2ab cos® Se sin? 4 
2 2 2 2 2 2 


= a? + b?- 2ab cos C 

= a? + b?— (a? + b? — c?) 

=c? =R.H.S. 

(v) «» L.H.S. = b? sin 2C +c? sin 2B 

= 2b? sin C cos C + 2c? sin B cos B 
= 2k? sin? B cos C sin C + 2k? sin? C sin Bcos B (:. b=ksin B, c= ksin C) 
= 2k? sin B sin C [sin B cos C + cos B sin C] 
= 2(k sin B) (k sin C) sin (B + C) 
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Solution of Triangle 7 A\ 


Hindi. 


Sol. 


= 2bc sinA 
(vi) - R.H.S = 278008? ae .* C=acosB+bcosA, 
b-—acosC 
b=ccosA+acosC 
bcosA _ b 
ccosA Cc 
2o0F Siqie 
sinC 
(i) ara vat (L.H.S.) = asin (B—C) + b sin (C—A) +c sin (A—B) 
=k sin Asin (B—C) +k sin B sin (C— A) +k sinC sin (A— B) 
= k (sin? B — sin? C) + k (sin?C — sin? A) + k (sin? A — sin? B) 
=0=cr vai (R.H.S.) 


a’ sin(B —C) 2 b*sin(C—A) | c* sin(A-B) 


(i) ara vat (L.H.S.) = 


sin A sin B sin C 
2a 2.0 : 
WIA WE a2 BSE) oe on A Sine &) 
sin A sin A 


k? sin (B+C) sin (B-C) 
k? (sin? B — sin? C) 


2 . 
oat var, aan = k? (sin? C — sin? A) 
I 


20 = 
aie — = k? (sin? A — sin? B) 
sin 


ara uat (L.H.S.) = k? (sin? B — sin?C + sin?C — sin?A + sin? A — sin? B) 
=0 =a vai (R.H.S.) 
(iii) @rat Get (L.H.S.) = 2bc cos A + 2ca cos B + 2ab cos C 
Gee dec oy + Beebe” 
=a’ +b? +c? 
= R.H.S. ara 4a (R.H.S.) 


(iv) rat Uat (L.H.S.) = a2] cos? C c +b*| cos® Msi ole 2ab| cos* ee sin? & 
2 2 2 2 2 2 
= a? + b?- 2ab cos C 
= a? + b? — (a? + b? — c?) 
=C? = ala yal (R.H.S.) 
(v) -« STai dat (L.H.S.) =b? sin 2C +c? sin 2B 
= 2b* sin C cos C + 2c? sin Bcos B 
= 2k? sin? B cos C sin C + 2k? sin? C sin Bcos B (-. b=ksin B, c= ksin C) 
2k? sin B sin C [sin B cos C + cos B sin C] 
2(k sin B) (k sin C) sin (B + C) 


=2bcsinA 
(vi) .* Tat Wai (R.H.S) = ee -*" ©=acosB+bcosA, 
-a 
b=ccosA+acosC 
_ bcosA _b 
ccosA c 
_ SiNB _ ara vat (LLH.S.) 
sinC 


Find the real value of x such that x? + 2x, 2x + 3 and x? + 3x + 8 are lengths of the sides of a triangle. 
Xo de adda HM sd Hifory wal x? + 2x, 2x+3 ax? + 3x+8VH yo GH yous zr | 
Ans. x>5 
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Solution of Triangle 


A 
e b 
B a Cc 
For AABC a+b>c, b+c>a, Ct+ta>b 
X?44x4+3>x?4+3x4+8> X>5 
x? 4+ 5x +11 > x? + 2x => x> ot 
2x? +5x+8>2x4+3 => 2x? +3x+5>0> xeR 
Common to all is x > 5. 
Hindi. 
A 
G b 
B a Cc 
AABC @ fait a+b>c, b+c>a, Cc+a>b 
x? 4+4x4+3>xX?4+3x4+8> x>5 
x? + SX exer = x> St 
2x? +5x+8>2xX4+3 
=> 2x? +3x+5>0> xeR 
ant & fae sya =x>5. 
A-3 The angles of a AABC are in A.P. (order being A, B, C) and it is being given that b : c = V3 : /2, then 
find ZA. 
Arya ABC & wT A, B, C seit ma A Wares FA 4A 8 aT b:c= V3: 2 3 WI ZAR HI 
Ans. 75° 
Sol. 2B =A+C, 
> B = 60° 
from Sine-rule sat UH @ sya 
oe Oe = b sin B_ V8 
sin A sin B_ sinC Ce cnc Mj> 
1 
sin € = = C = 452 
Np 
A= 752 
A-4.%. If cos A+cos B=4 sin( S) , prove that sides a, c, b of the triangle ABC are in A.P. 
af cos A +-cos B = 4 sin'| S) al, a fig otfory fe Frys ABC oT Yury a, c, b WAR AT A S| 
Sol. teehee tease — 2 cos we cos A-8 eae” 
2 2 2 2 
=> 2 cos eee she => re cos ai! ae es 
2 2 2 2 2 2 


in( 228) 
> 2 sin 5 cos 


(AS*) =2sinCc => sinA+sinB=2sinC 
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Solution of Triangle 7 A\ 


Sol. 


Sol. 


A-7.73 


Sol. 


Sol. 


=> a+b=2c => a, c, b are in AP. a,c, b Waray Ad A S| 


If ina AABC, Sn = Slit nc! , then prove that a2, b2, c? are in A.P. 
sinC — sin(B-C) 


afe frst ABC 4, St a, ST} <A) a, ot Pere aifare fa b2, c2 Waray at A 8] 
sinC — sin(B—C) 
sinA _ sin(A-B) _. sin(B + C) sin(B — C) = sin(A +.B) sin(A - B) 
sinC — sin(B-C) 
=> sin? B - sin? C = sin? A- sin? B => 2sin? B=sin?A+sin?C 
= 2b? = a2 + 0? => a2, b2, c2 are in A.P. => a2, b2, c2 Garay BT A Sry 


In a triangle ABC, prove that for any angle 8, b cos (A- 0) + acos (B+ 8) =ccos 8. 


fagat ABC 4 fet arr oe & fey fre aifery fo b cos (A- 6) + acos (B + 0) =ccos 8. 
- L.H.S. aTaf Uat = b(cos Acos 0 +sin A sin @) + a(cos B cos 0 — sin B sin 0) 

= cos 0 (b cos A+ acos B) + sin 8 (b sin A—asin B) 

=ccos0+0_ {:. bsinA—asinB=0} 

=c cos @=R.H.S. ei Uet 


With usual notations, if ina A ABC, 5 SM , then prove that Se ee 
a 12 13 7 19 25 
afe fryst ABC #, DittiCun Getad _~a+ba at free afore fe SOSA cosB _ COSC 
11 12 13 19 25 
b+c=11 k 
nas = OS at ak » BRecse ils a = 7k, b = 6k, ¢ = 5k 
a+b=13 k 
ae bite’ -a — 36+25-49\ 1 
2bc 2x6x5 5 
Paps eer aioe Zs 25+ 49-36 2 19 
2ca 2x5x7 35 
cos C = eb Scy 49sbscoune 2 cosA _ cosB _ cosC 
2ab 2x7x6 7 7 19 25 


Let a, b and c be the sides of a AABC. If a?, b? and c? are the roots of the equation 
cosA : cosB ‘ cosC fe 


— Px? + Qx — R = 0, where P, Q & R are constants, then find the value of D 
c 


terms of P, Q and R. 
HMI a, b dat c yst ABC GI Ye S| ale a2, b? Ud c? GAlHett x? — Px? + Qx —R = 0, wet P,Q aR 


aR 8, bh Fe sl a solar ee nese @ AAP, QVERS val ¥ ala Hiforg | 
G 
P 
Ans. ——= 
2/R 
ay 
— Px? + Qx—-R=0 b° 


a?+b?+c?=P 

a’b? + b’c? + c?a? = Q 

atb2c? = R => abc = JR 

cosA n cosB Fi cosC ae la? +b? 4c] = —— 
a b Cc 2abc 2/R 
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Solution of Triangle 


A-9.z3._ If in a triangle ABC, the altitude AM be the bisector of ZBAD, where D is the mid point of side BC, then 


prove that (b? — c?) = a?/2. 


afe Bryst ABC 4 xitvera AM HT BAD OI sia el, Tei D YoT BC a Ae fag @, al Re aifery fH 


(b? — c?) = a2/2. 


Sol. 
A 
{| 
7 Cc 
Be aids e 
— =ccosB 
= a’ +c* —b* 
4 2ac 
2 
Be eae 
2 
eo. 


A-10. If inatriangle ABC, 7C = 60°, then prove that 


afe ABC 4 ZC = 602 ag fia afer fe 


(b+c)(a+b+c)+(a+c)(a +b +c)—3(a +c)(b +c) 


Sol. By the cosine formula, we ahve 
c? = a? + b? — 2ab cosC 
or Cc? = a? + b? — 2ab cos60° = a? + b? — ab 
Now, ! + ! - 2 = 
a+c b+c a+b+c 


(a, bap) —c” 


(a+b)(b+c)(a+b +c) 


~ (at+b)(b+c)(at+b+c) — 


1 is A 3 
a+c b+c a+b+c 


A-11.2. In a triangle ABC, 7C = 60° and ZA = 75°. If D is a point on AC such that the area of the AABD _ is 


3 times the area of the ABCD, find the “ABD. 


fryst ABC 4 ZC = 60° ae ZA = 75°. afe D, AC ® fag gu YoR 8 fe AABD oT aan, 


ABCD & aanea ot ¥3 Ja 8 aa ZABD ai afer 


Ans. 30° 


Sol. — Leth be the length of perpendicular from B on AC 
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Solution of Triangle 


Given that caadad = mil 


ABCD 


In ABAD, taking ZABD = a, we have 
AD... BD 
sina sin75° 


CD _ BD 
sin(45°-a)  sin60° 
.. From (2) and (3), we get 

ADsin(45°-a) _ sin60° 
CDsina __sin75° 


_ B41 [eee sna 73 ian 
2/2 V2 2 

> V 3 +1cosa = (3 + V3) sina 

=> tana = 1//3 


>a=7/6 = 302 
Hence 2 ABD = 302 


And in ABCD, we have 


A-12.%3 In a scalene triangle ABC, D is a point on the side AB such that CD? = AD. DB, if sinA. sinB = sin®S 


then prove that CD is internal bisector of ZC. 
ve fasxae frst ABC 4 D Ys AB UR Ye fag D ga UHR & CD?=AD. DB, afe sinA. sinB = sin? 


aa fe aifere f— CD, a C a anda ade 8 | 
Sol. Let ZACD = a 5 ZDCB=(C-a) 


Figuire 
oy 


A 
D B 
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Solution of Triangle 7 A\ 


Applying the sine rule in AACD and in ADCB respectively, we get 
_ AD CD 5 BD CD AD.BD CD? 


, nd — a ae ar 
sina sinA sin(C—a) sinB sinasin(C—a) sinA.sinB 


> 5 [cos(2a — C) — cosC] = sin? 


> a [cos(2a —C)-1+ osine Sy = eine? 
2 2 2 


=> cos(2a—-C) =1 
>a=— 


2 
Thus, CD is the internal angle bisector of angle C. 


A-13.za!n triangle ABC,D is on AC such that AD = BC , BD = DC, ZDBC = 2x, and “BAD = 3x, all angles are in 


Ans. 


Sol. 


degrees, then find the value of x. 
AABC 4 DAC W% su ver & fe AD=BC, BD =DC, “DBC = 2x, ait ZBAD = 3x, at wm, feat 4 
8 dd x OI AM sia aie | 


10° 

In AABC , 

AG... BG a+p a 
sin5x sin3x sin5x sin3x 
A 


In ABDN, cos2x = aa 
2p 


or a = 2p cos2x 

2pcos2x+p — 2pcos2x 
sin5x  ——ssinx 

or 2sin3x cos2x + sin3x = 2sin5x cos2x 

or sin5x + sinx + sin3x = sin7x + sin3x 

or sin7x — sin5x = sinx 

or 2cos6x sinx = sinx 


From eq. (i), 


or cos6x = 5 =>x=102 


Section (B) Trigonometric ratios of Half Angles, Area of triangle and 


circumradius 


ws (B) adem, ys a dana ak oR a Rearofafsa qa 


B-1. 


In a AABC, prove that 
fyst ABC 4 fe artery fe — 
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Solution of Triangle 7 A\ 


cos* as cos*— _cos* e 2 
(i) 2 asin © eaine 4] =c+a-b. (ii) 24 + Zaeee 
2 2 a b Cc abc 
(iii) 4{ bc.cos? 4 +.ca.cos? 2 + ab.cos? Si (a+b +c)? 
2 2 2 
(iv) (b-c) cot + (C—a) cot = + (a—b) cot = =0 
(v) 4A (cot A+ cot B + cot C) = a? + b* +c? 
; 2abc A B C 
(vi) . COS— .coS—.cos— =A 
a+b+c 2 2 2 
; ., © * 5A 
Sol. (i) L.H.S. (@TaT 4a) = 2a sin? 3 +2C ars 

=a(1-—cosc)+c(1-—cos A) 

=a+c-—(acosC+ccosA) 

=a+c—b 

=R.H.S. (era 4a) 

: cos*— _cos*— __ cos? 2 
(i) + LHS. (arar at) = + a 2 
a b Cc 
| S8=6) S 1  s(s—b) : 1 s(s—c)_ s(3s—(a+b+c)) _ s° 
ase cab abc abc 


(iii) L.H.S. (aval 4et) = 2bc(1 + cos A) + 2ca(1 + cos B) + 2ab(1 + cos C) 
= 2bc + 2ca + 2ab + 2bc cos A+ 2cacos B+ 2 abcos C 
=2)’ab +a? +b?+cC?=(a+b+c=RHS. (ae 4a) 


(iv) : L.H.S. (aTai dat) = (b-—c) cot S +(c—a) cots +(a—b) cot 
ae cos" 
(pooee <a oi o—2 Sis 22) p(B 2 
2 REN 2 2 
sin— sin— 
2 
= 2k sin[ S= )sin| <) = k [cos C — cos B] 
oie B 
similarly (SXil Wer) (ca) cot = k[cos A — cos C] 
and (3) (a—b) cot = = k[cos B — cos A] 
-. L.H.S. (Tat ual) = k[cos C — cos B + cos A— cos C + cos B — cos A] 
=0 
= R.H.S. (era 4a) 
(v) L.H.S. 41a Wat = 4A (cot A + cot B + cot C) 
~ anal £98 A , cosB | cos C woeen! praca 
7 sin A sin B_ sin C 7 2 


= 2bc cos A+ 2 cacos B + 2ab cos C 
=a?+b?24+c? =R.H.S. are vai 


(vi) L.H.S. ara Wet = Eee cos s .cOS z .cOS . 
a+b+c 2 2 2 
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Solution of Triangle 7 A\ 


B-2. 


Sol. 


B-3. 


Sol. 


B-4.z3. If in a triangle ABC, ZA = 30° and the area of triangle is 


Sol. 


_ 2 abc {s(s—a) s(s —b) s(S—C) 


= s(s—a)(s—b) (s—c) =A=R.H.S. aa va. 
2s bc ca ab 


If the sides a, b, c of a triangle are in A.P., then find the value of tan + tan S in terms of 
cot (B/2). 

afe fort rps ot yond a, b, c Ware sdl A et, a tan + tanS @1 HM cot (B/2) 6 val 4 aa 
ST | 


Ans. Soho 
3 2 
2b=a+c (i) 
eae “| (s—c) + (e3 (s—b) 
2 s($ —a) s(S—C) 
: s—-b s-—c+Ss-a _b s(s—b) 
s (s—a)(s—c) | s\(s-a) (s-c) 
_ 2b s(s —b) 5 2b oot BS a B 


2s \\(G2aynGoc) 8 cb 2 3 2 


If ina A ABC, a =6, b = 3 and cos(A — B) = 4/5, then find its area. 
afe fryst ABC 4, a = 6, b = 3 Vd cos(A—B) = 4/5 €1, A Saal Aawa Std Hifi| 
Ans. 9 sq. unit 


a=6,b=3 and air cos(A — B) = 4/5 
tan - .. (i) 

= Se ot5 
tan? A- at cos(A—B) _ 1 

1+cos(A—-B) 9 
A-B 

tan 

Toe 
from (i) 4, we 7, dene 2s C = 90° 

SA See 


Area aha = 5 ab =9sq. unit TT gHrg 


, then prove that either 


V3 a? 
4 

B=4CorC=4B. 

afe frp ABC 4, ZA = 30° cen fayst oT eae ae a. a fe orfey fe a dt B=4C aC =4B. 


2 
ZA=30° anda A= sane 
u be sinA = v3 a? —s 2 be sin30° = v3 a? > be = V3 a? 
2 4 2 4 
ee ae? J3 1 
> sinB sinC = V3 sin2?A > sinB sinC = ve as ural fe sinA = 3 
=> cos(B — C) —cos (B + C) = e > cos (B- C) + cosA = a 
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Solution of Triangle 7 A\ 


> cos(B — C) = 0 (as de fH ZA=30* = cos A= 2 ) 

=> B-C=90° ora B-C=-90° 

But cf B+C=150° as A=30° (aiife fea @ A = 30°) 

case (i) : if af@ B-—C = 90° 

anddaiB + C =150° = B = 120° and ae C = 30° => B=4C 
case (ii) : if af B—C =- 90° 

and a1B+C=150° => B = 30° and dem C = 120° C = 4B. 


Section (C) Inradius and Exradius 


wrs(C) srafrear oRfrcar 


C-1. In any AABC, prove that 


Pryst ABC A fie wifery fer — 
Rr(sinA+sinB+sinC)=A (ii) 


(iv) 


acosBcosC +bcosC cosA+ccosAcosB = 5 


Cc r 


A B 
eee + COS? 3 + cos? = =2+ — 


2 2R 


(vy acotA+bcotB+ccotC=2(R+r) 
Sol. (i). L-H.S. (4a 4a) = Rr(sin A + sin B + sin C) 
_Pr a+b+c . A 
2R Ss 
= r(2s) =rs= x 
2 
(ii) ~: L.H.S. (aa Get) = a cos B cos C + cos A(b cos C + c cos B) 
= a[cos Bcos C + cos A] 
= a[cos B cos C —cos (B + C)] 
=asinBsinC 
ee b c abc 4RA_ A 
~~" 2R’ 2R- 4R?_ 4R?_ RR 
ifs . c+a+b 2s 1 1 
iii) .* L.H.S. (@Tat 4a) = = = = 
") ( ) abc ARA  5opA 2Rr 
iS 
(iv) LH.S. ara dei = 2 (1 +008 A+1 +008 B + 1 +08 C) 
ayy 34+1+4 sin sin B eine ae ee 
2 2 2 2R 2R 
Ce Waa wm aes, Be See 
sin A sin B sin C 
=2R 1+4sinAsinB sin’ =2R+2r=2(R+r) 
2 2 2 
C-2 In any AABC, prove that 
foal Bryst ABC 4 fae aiforg for — 
(i) rr, .t, tt, = A? 
? " Ae A 1 are bee" 
(im  ,+,-f,+6r=4RcosC. (iti) 2 + 72 + 2 + 2 = re 
® 
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Solution of Triangle 7 A\ 


2 
iv) (f Pal ‘) 4 t ee ‘) vm be-tyt, _ Ca-tyt,  ab—tytp _ 
ro tf f rly th f t, tp i 
4 
Sol. (i) hr Bat = = = D? 
s(S —a)(S —b)(s —c) 
(i)  t, +1, -1, + =4RcosC ee ai ees a 
s-a s-b s-c s 
_ | s-b+s-a -a| 1 -t}=. C __¢ 7 s(s —c)—(s—a)(S—b) 
(s—a)(s—b) s-c s (s—a) (S—b) s(s—c) s (s—a) (s—b) (s—c) 
_ Ac [s*-—sc—s*+s(a+b)—ab] _ c [s(a+b-—c)-ab] _ c{(a+b+c) (a+b-—c)-2ab] 
A? A 2A 
= (a+b)*-—c*-2ab| _ c (a°+b*-c’) 
2A 2A 
2 2 2 
dopGa 22 ==. LHs. - © (2abcosC) 
2ab 2A 
7 abc cosC _ 4 R AcosC — ARcosC 
A A 
a ieee ean eens 1 
(iii) a [Sh = pate tt ge Se SS BN Se Ss el 
Pee & & A 
| [42 2s(a +b Da? a re 
- eo +¢) + Za’] = —.— =RHS. 
ft Ft 4 
(iv) LHs.=| +—+ =—, (§+S—a+s—b+s-c) =4 -, = — 
ae, if A A r 
Ree Last me ¢ SR bose 28 eas 
Fer, alae ae ee r A f 
Gk A? 
1 bc} 1— 
(v) bc — ff, e | a bc anes) 
r, r, 7 r, 
be [1 “s—2)) be (1 cos? 
bc _ 
H stan 
2 
ap IN A te oA A 
- besin 0085 : be.(2sin 9 0085) _ be sinA _ 2A i 
een 2s 2s 2s 
2 
similarly we can show that Sa ver cate ot wnat 2 fe S78" _ SS 
lp Ia 
C-3. | Show that the radii of the three escribed circles of a triangle are roots of the equation 
x°— x?(4R+r)+xs?-rs?=0. 
vec aifiry fe Arp @ di afeaat a roa’, wie x*— x2(4R+ r) +x8?-rs?=08 Fa a! 
Sol +) =440e5 


rt+r4+h,—-r=4R 


St. =e 


ys =4R+r 
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Solution of Triangle 7 A\ 


Ilr, = A 7 
(s—a)(s —b)(s —c) 


*. equation having root r,, r,, Fr, is 
x? — (4R + r)x? + (S?)x — rs? = 0. 


Tas Fo fg TE So GAH VA 


The radii r,, rp, fz of escribed circles of a triangle ABC are in harmonic progression. If its area is 24 sq. 


C-4. 
cm and its perimeter is 24 cm, find the lengths of its sides. 
afe Byst ABC or aawe 24 a SA. cen oRarg 24 Sat et ae wer & sfegdl Ht AeWM ry) ry ry B. A. 
FS, WH sae) Fons Gl aes Sra Hig | 
Ans. 6, 8, 10cm @4 
Sol. A=24sq.cm af 4 .... (i) 
25 = 24 = s=12.... (ii) 
" r,t, f, are in H.P. r,t, RIerH el F S| 
ue is 4 are in AP. uy a | oar 8 8 
, & & t & & 
anol ay S=© are in AP. eo Sob, S=¢ gar 3d 4 8 
A A A A A 
a, b, c are in A.P. a,b,c WHR Ad FS = 2b=a+c 
2s = 24 
a+b+c=24 
3b = 24 
a b=8 > a+c=16 
But cif A = /s(s—a) (s—b)(s—c) 
=A = 12(12—a)(12—8)(12—c) => 24 x 24 =12 x (12—a) x 4x (12—c) 
=>2x6=144-12(a+c)+ac > 12 =144-192+ac 
ac = 60 andaik a+c=16 : a=10,c=6 orm a=6,c=10 andaiieb=8 
C-5. If the area of a triangle is 100 sq.cm, r, = 10 cm and r, = 50 cm, then find the value of (b — a). 
afe vn Byst G1 aaa 100 at St, r, = 10 SA Var, = 50 GA Bi, a (o- a) GI AM st Ofer 
Ans. 8 
Sol. D = 100 cm? 
er 0 = soa oa (i) 
s-a 
= Top 750 x Sepa sate (i) 
(i) — (ii) 
b-a=8 


Section (D) Miscellaneous 
wre (D) fafaer 


If a, B, y are the respective altitudes of a triangle ABC, prove that 


D-1. 
afe Bryst ABC & itera Haz: o, B,y et, a Rr afer fo — 
; 1 1 1 cotA+cotB+cot C _... 111 2ab oC 
(i) ott, = (ii) + = cos 
a B Y A a p y (a+b+c)aA 2 
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Solution of Triangle 7 A\ 


Sol. 


D-2.23, 


Ans. 
Sol. 


D-3.23 


Sol. 


2A 2A 2A 1,1 ,1 — a'+b*+c? 
(i) Qs »p= rn onl > oor at aad 2 
a b c a” py 4 A 
RHS. aai va = cot A + cot B + cot C z 1 (bc cos A , a_cos Bab cos C 
A A 2A 2A 2A 
_ ab +b? +c° 
AAP 


L.H.S. rat vat = R.H.S. ara vat 
14 1 at+b-c As—c)_ s-c 


(ii) 


a B ¥ 2A 2A A 
R.H.S. ara vat = eap eee _ _2ab Ss(s—C) 
(at+b+c)A 2 (2 s).A ab 
_s-c 
A 


L.H.S. aa vat =R.H.S. ara at 


If in an acute angled AABGC, line joining the circumcentre and orthocentre is parallel to side AC, then 
find the value of tan A.tan C. 


afe fort =aaHrr AABC 4, URaa aa aha ol ed deft Lal AC H Gara ze al tan AtanC a 
aM sitet DUSTY | 


3 

line joining the circumcentre and orthocentre is parallel to side AC 

URdS a ad hx ol eam ai RS, Yo ACH Ware Z, 
> Rcos B=2Rcos AcosC =a —cos (A+C) = 2 cos Acos C 
> sin Asin C = 3 cos Acos C 3 tan AtanC =3 


A regular hexagon & a regular dodecagon are inscribed in the same circle. If the side of the dodecagon 
is (v3 — 1), if the side of the hexagon is 4k , then find value of k. 


Wh PAY BR YH PAIRs YI YH Sl ga oH svar fiffa &, syle Greys ol vo Yor oH aM 
(V3 -1) @ oh segs a yor a orang Ik@, clk oT ae 


Ans. 1p 


For dodecagon 2 A'OB' = = = 30° 

> Z OA'B' = Z OB'A' = 75° > af ae 
sin75° ——sin30° 

ge 8-1) W3+1) & ‘pede 


= 1 
22 x — 
N2x5 
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Solution of Triangle 


_2n 


Forhexagon 2ZAOB ia 60° 
> A AOB is equilatecal > AB=R= V2 
Hindi WHaRe yo eg ZA'OB'= - = 30° >2 OA'B' = 7 OB'A' = 75° 


a 68S 2 CBS) ey Be JH eae 


sin75° ~—-sin30° 2V2x 5 


veya & fey ZAQB = = = 60° 
=> A AOB wag Pgs & = AB =R= 2 


D-4.z% If D is the mid point of CA in triangle ABC and A is the area of triangle, then show that 


tan (ZADB) = 4. 

Gene 
afe Fryst ABC 4 CA oT ea fag Daan yo oI aawe A zl, a Valea aifory fo 
tan (ZADB) = 42. 

a? 6 

B 
Cc = A 
Sol. D 
Let AMT ZADB=0 
we have to prove that 4 fq wear & fh tand = = , 
a _ 

if we aply m— n rule, then m—n vad Gl WaT Ge ww 


(1 + 1) cotO = 1.cot C — 1.cotA. 
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Solution of Triangle 7 A\ 


_cosC cosA _abcosC_becosA 1 |b*+a*-c* _ b*+c*—a’ 
sinc — sinA 2A 2A 2A 2 2 
1 
= —— [2(a? — Cc? 
aa Fh )I 
2 
2cotd = a tan0 = As 3 


za. Marked questions are recommended for Revision. 


vo fared ot cee ara oes 21 
PART-I| (OBJECTIVE QUESTIONS) 


Section (A) : Sine rule, Cosine rule, Napier's Analogy, Projection rule 


wre (A): 0m fas, aie Pras, wiser Faq a Aftae wareitfer, neo Pras 


A-1. Ina AABC, A:B:C =3:5:4. Thena+b+c 2 is equal to 
Bry ABC 4,A:B:C=3:5:48, Wa+bec V2 AM’ — 


(A) 2b (B) 2c (C*) 3b (D) 3a 
Sol. ‘s A:B:C€=3:5:4 an A= 45°, B= 75° ,C =60° 
from Sine - rule war FA h sya 
a b Cc a b Cc Sees coe ° ° 
sin AREER =k — c Bui B = k (-- sin 75° = sin(45° + 30°)) 
,- 
ia 468 
a (aa k and 3i® c= : 
V3 +1 ae k 3k(/3 +1) 
a7 bec V2 = 4 (|S k + BD - aye 2 (3 +1)+2N8 | = = i a = 3b 


A-2*. In a triangle ABC, the altitude from A is not less than BC and the altitude from B is not less than AC. 
The triangle is 


(A*) right angled (B*) isosceles (C) obtuse angled (D) equilateral 

ABC 4 A€@ sitters, BCG Ha sel 8 ce BS sitvora ACS oa sel 8, ca ys — 

(A) SAP (B) watearg (C) aftr prey (D) waarg 
Sol. GivencsinB>a 


= sinC sinB = sinA 
and asinC > b= sinC sinA = sinB 
sinA 


=> sinC. sinA>sinB> — 
sinC 


“ sinreC > 1 >sinC=1=> ZCis S 


cosA cosB- cosC 


A-3. = Ifina A ABC, = , then the triangle is : 
a Cc 
(A) right angled (B) isosceles (C*) equilateral (D) obtuse angled 
aft fgg ABC #, SOSA _ = See a ease 
a Cc 
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Solution of Triangle 7 A\ 


Sol. 


Sol. 


A-53, 


Sol. 


Sol. 


Sol. 


(A) waar Pot (B) wafgare ys (C) wars Fryar (D) srt apror fapct 
given fear @ SOSA _ cosB _ ees (i) 
a b Cc 
a=ksinA,b=ksinB,c=ksinC . (i) becomes (i) H WaT HA Ww 
cotA cotB_ cotC A=B=C 
k k k 


AABC is an equilateral triangle (fryst ABC tH ware FAST ET |) 


Ina AABC besin’ A is equal to 
cosA +cosBcosC 
(A) b? + c? (B) be (C*) a? (D) a? + bc 
be sin? A 
igs ABO cos A +cosBcosC Ree 
(A) b? +c? @ (B) bc & (C‘)a ® (D) a? +be 
bcsin® A 7 k? sinBsinCsin? A 5 k? sinBsinCsin? A ee eee 
cosA+cosBcosC -cos(B+C)+cosBcosC sinBsinC 


2(tanA+tanC).tan*B . 
tanA +tanB+tanC 
2 
2(tanA + tanC).tan® B eet 


Given a triangle AABC such that sin?A + sin?C = 1001.sin?B. Then the value of 


fey ay Frys ABC 4 sin?A + sin?C = 1001.sin?B. a4 


tanA +tanB+tanC 
1 1 1 1 
A) i —— Ges i 
) 2000 6) 1000 (9) 500 ce) 250 
sin?A + sin?C = 1001 sin?B 
=> a’?+ c? = 1001 b? (using sine rule) 
Now (2tanA+tanC).tan°B — 2(tanA+tanC).tan*B _ 2{ Sots eore) 
" tanA+tanB+tanC tanA.tanBtanC cotB 
_ sill 2(cos AsinC + sinAcosC) _ 2sin(x—B).sinB _ 2sin*B 
sinA.sinC.cosB ~ ginAsinCcosB _ sinAsinCcosB 
_ 2x 2b* : 2x 2b* _ 2x 2b* Bore 
2ac.cosB- a’ +c*—b* 1000b* 250 
If in a triangle ABC, (a + b +c) (0 +c — a) =k. be, then: 
(A) k <0 (B)k>6 (C*))0<k<4 (D)k>4 
afe Frys ABC 4 (a +b+c) (b+c-—a) =k. bea, a — 
(A) k <0 (B)k>6 (C*)0<k<4 (D)k>4 
* (a+b+C) (o+c—a) =kbec = (b + Cc)? — a? = kbc 
De Ree ne 
b? + c2— a? = (k—2) bc = Daa SE 050 hl 
2bc 2 
; k-2 
- InaAABCH -1<cosA<1 » -1< 5 <1 
0<k<4 
In a triangle ABC, a: b: c = 4: 5: 6. Then 3A + B equals to : 
fryst ABC 4, a:b:c = 4:5:6 8, a3A+B or AM 8 
(A) 4C (B) 2x (C) x-C (D*) x 
-a:b:c=4:5:6 - a=4k,b=5k,c=6k 
4a = 9 b°+c°’-a® 25+36-16 3 
* cos B= = cos A= = = 
2ac 16 2bc 2x5x6 4 
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Solution of Triangle 7 A\ 


-* cos 3A=4cos*A-—3cosA 


27 3 27 9 27-36 -9 
= 4 x _ 3 x = _— = = 
64 4 16 4 16 16 
cos 3A = -cos B = cos (xz — B) 
38A+Be=n 
A-8.% The distance between the middle point of BC and the foot of the perpendicular from A is (b >) : 
-~a? +b? +c" « be =e b? +0? b* +c 
7. (B*) (Cc) ——= (D) 
2a 2a loc 2a 
yor BC S aey farg vd ey AV sel TW a GS oe G FeW Gi @ (b>c) 
<q 4b? 4c" ~ bec b? +c? b? 4c" 
a (B*) (Cc) —= (D) 
2a 2a Voc 2a 
Sol. EDs 5 —ccosB 
an a’ +c*> —b? 
2 2ac 
Sn ne ne ee 
7 2a 7 2a ea 
A-9*. If in a triangle ABC, cos A cos B + sin A sin B sin C = 1, then the triangle is 
(A*) isosceles (B*) right angled (C) equilateral (D) None of these 
ufe fayst ABC H cos Acos B+sinAsinB sin C =1 2), a fay 8 — 
(A) wafeag Bras (B) water yst (C) ware Bryst (D) $44 4 og el 
Sol. > si comme) > | => cos (A—B) = 1 
sinAsinB 
at 2 
=>A-B=0 =A=B — a => C = 902 
sin’ A 


A-10.z3. Triangle ABC is right angle at A. The points P and Q are on hypotenuse BC such that BP 
If AP = 3 and AQ =4, then length BC is equal to 
ryt ABC 4 Aw aan 8) fg PsikQ ou BCR su Yor @ fo BP =PQ=QC. 


afe AP = 3318 AQ=4 a9 BCH aang & — 


(A*) 3¥5 (B) 5V3 (C) 4/5 (D) 7 
Sol. 


Let BP = PQ = QC =x 


In AABP, using cosine rule 
9 =c? + x*— 2cx cosB 


=PQ = QC. 
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Solution of Triangle 7 A\ 


ButcosB=— (1) 
3x 


Cc? 


>9=xX? + — 
3 


similarly using cosine rule in AACQ , we get 
2 


ee ne (2) 
3 


ae) 


Adding (1) and (2), we get 25 = 2x? + 3 


2 
“25 = 2x? + (8x) 
3 
“. 25 = 2x? + 3x? 
“xX?=5 
». BC =3x = 3V5 


A-11. In AABC, bc = 2b? cosA + 2c? cosA — 4bc cos? A, then AABC is 
(A*) isosceles but not necessarily equilaterial 
(B) equilateral 
(C) right angled but not neccessarily isosceles 
(D) right angled isosceles 
AABC 4 bc = 2b? cosA + 2c? cosA — 4bc cos? A, ta AABC & — 
(A) Gales Ud saa Ael fh wag (B) wars 
(C) waar Ayo ug stazaa vel fe wafeare (D) wafgarg wAarM Frys 
Sol. bc = 2b? cosA + 2c? cosA — 4bc cos?A 
= be =2 cosA (b? + c? — 2bc cosA) 
= be = (2cosA)a? 
be b eG =a" 
=> —, =cosA = ———_— 
2a" 2bc 
= b?c? = a?(b? + Cc? — a?) 
=> (a? -b?) (a? — c?) = 0 
Thus, triangle is isosceles 


Section (B) Trigonometric ratios of Half Angles, Area of triangle and 


circumradius 
wars (B) agar, Sys a aaa ax oRRen 4 Rrearfafsa aaa 


B-1. If in a triangle ABC, right angle at B, s-a=3 ands-—c =2, then 
fyst ABC oi B Ue BAHT 8, H s-a=3Vds—c=241, WI — 


(A)a=2,c=3 (B*)a=3,c=4(C)a=4,c=3 (D)a=6,c=8 
Sol. Fi S-a=3 ..(1) and s-c=2 (2) 
by — (1) — (2), we get 
c-a=1 
(1) + (2), we get 2s -—a-—c=5 = b=5 
a AABC is right angled at B 
a? +c? = 25 ...(3) 
(c — a)? + 2ac = 25 
ac=12 (4) 


a(1+a)=12>a?+a-12=0 
=> (a+ 4) (a-3)=0 
>az=83andc=4. 
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Solution of Triangle 7 A\ 


Hindi 


B-2. 


Sol. 


B-3.23 


Sol. 


Hindi 


s-—a=3 .(1) aa s-c=2 ...(2) 
VHT (1) FA (2) HT Germ Ww 

c-a=1 

PTH (1) F (2) HY VTSA Ww 

2s—a-c=5 > b=5 

AABC 88 BUR BAHT z, Fe a +c? = 25 «i(3) 
(c—a)? + 2ac = 25 

ac=12 (4) 

al+a)=125a+a-12=0 = (a+ 4) (a—3) =0 > a=3atc=4. 


If in a triangle ABC, b cost +a costs 7 =o, then a,c, bare: 

(A*) in A.P. (B) in GP. (C) in H.P. (D) None 

afe fret fryst ABC 4, b cost = +acos’s = =o, 8, ta,c, be — 

(A) GAR AST 4 (B) qirae st 4 (C) sacra dt F (D) S44 O alg aet | 


bcos? — +acos? — se => pee=e 3 See) uF 
2 2 bc ac 2 
> Se= ae be oe Sysce => aubied 3 > a+b=2c 
c 2 (0) 2 2 2 
=> a,c, bareinAP. a,c, b Gara AI FBI 


If H is the orthocentre of a triangle ABC, then the radii of the circle circumscribing the triangles BHC, 
CHA and AHB are respectively equal to : 
ufe fry ABC oI atdb=s H et, al ys BHC, CHA Yd AHB@ Raa gal ot reas wae: & — 


(A) RRR (8) J2R, J2R, V2R (C)2R,2R, 2A O>2.4 
A 
<b, 

B Cc 

In AHBC is we apply Sine-rule, then we get 

_ ae? 

sin(B+C) 

a 


=2R’ > 2R=2R’>RER’ 


sin 
‘. circumradius of AHBC (i.e. R’) = R 
Similarly we can prove for AHCA and AHAB. 


A 


Ds 


<b 


B Cc 
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Solution of Triangle 7 A\ 


Pryst HBC 4 var aa & WANT a 


_ BC _op 

sin(B + C) 

2 _ _oR’ > 2R=2R'>R=R’ 
sin A 


 AHBC @ uke (sf R’) =R 
set wer AHCA 3% AHAB fed wf fe fear ot wea 2! 


B-4. InaA ABC ifb +c = 3a, then cots : cot = has the value equal to: 


fryst ABC 4 afe b +c = 3a €, at cot 5 cot Ol AAs — 


(A) 4 (B) 3 (C*) 2 
So as pepe Baa - | s(s —b) | s(s—c) _s _ 2s 
2 2 (s—a)(s—c) \}(s—a)(s—b) S-a 2s-2a 


_atb+e . 4a 
b+c-a 2a 


=2 (. b +c = 3a) 


B-5. InaAABC, A= = ,b-c=3 V3 cm and area (AABC) = 25 Then ‘a’ is 


(A) 6 J3 cm (B*) 9cm (C) 18cm 


fayat ABC 4 A = = b-o=3 V3 ai wd aaa (aaBC) = 295. a ah a ata’ a are 


(A) 6/3 eit (B) 9 at (C) 18 St 
9/3 


So. « A=, b-c=3,3 and a2 Area (aarp) = —Y° cme 


3 
2 


=a sin A Dee _ Went poate 
2 2 2 3 


Ore ea 1 (ome) ache ae 1 
*° COS = =— => — 
3 2bc 2 2bc 2 


B-6.* | The diagonals of a parallelogram are inclined to each other at an angle of 45°, while its sides a and b (a 


> b) are inclined to each other at an angle of 30°, then the value of a ig 


TAR Agus @ frat vo que wl 45° ux BH ays wdlh sual yoy asixb (a>b) wH quar 302, 


HM WY YHl & Ta = ar AFH & 


(A*) 2cos36° (B) 3+V5 (ce v5 


Sol. 


Let AC = d, and BD =d, 
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Solution of Triangle 


Area of parallelogram is 5 oid, sin45° = a[ Zadsina0°| => d,d,= /2 ab sve(l) 


where d,? = a? + b? — 2ab cos 150° = a? + b? + V3 ab 
and d,? = a? + b? — 2ab cos30° = a? + b? =a/5 ab 

=> d,?d,? = (a? + b?)?— 3a?b? 

=> 2a°b? = (a? + b?)?— 3a?b? 

= a‘+ b*— 3a’b? = 0 


2 2 = 

a2) 23/7) adeno _ 3+N5 (asa>b) 

b b b 2 

=~ 2 | 

_, {a _ (V5 +1) a _ V+ 

b 4 b 2 

D C 

b ; 

i fe 
Hindi. a B 

ara AC = d, a2 BD =d, 
TARR aya sare = 5 od, sin45° = 2{ Zabsingo® | => dd, = J2 ab ...(i) 
wet d,2 = a? + b?- 2ab cos 150° = a2 + b? + /3 ab 
ai d,? = a? + b? — 2ab cos30° = a? + b?—/3 ab 
=> d,2d,2= (a2 + b?)?— 3a2b? 
=> 2a2b? = (a? + b2)?— 3a’b? = a+ bt— 3atb? = 0 

a ay ay 6S : 
= (2) -3(2) +1=0>(2) = (af a>b) 

b b b 2 

2 2 

_, (Snes Ver 

b 4 b 2 


B-7. If ina AABC, A = a? — (b — c)?, then tan A is equal to 

afe fet Frys ABC 4, A = a2—(b—c)?8l, a tan A oT HM 8 — 

(A) 15/16 (B*) 8/15 (C) 8/17 (D) 1/2 
Sol, A=(a+b-c) (a—b+c) 


A = 4(s —c) (S—b) = = ! Be ian 
(s—b) (S -c) 4 2 4 

2tan 2 8 

= tan A = ——4 = tan A= — 

1- tan? — 1 

2 
B-8*. If in aAABC, a=5, b =4 and cos (A-—B) = S , then 
(A*)c=6 (B*) sinA = (| (C*) area of AABC = ua (D) c= 


ate feat AABC @ fery, a= 5, b = 4 3i® cos (AB) = = Bl, WT 
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Solution of Triangle 7 A\ 


(A*)c=6 (B*) sinA = [57 (C*) AABC @1 Sahel = = (D) c 
Sol. (A) | eee an cea ee (i) 
2 a+b 2 
{ 31 
{A 1—cos(A —B) i) ee 
tan 4 = = 
2 1+cos(A-B) 4,31 63 
32 
tan 4-8) - a=5andab=4 
2 3/7 
from equation (i), we get ‘Wipe (i) 
: -(=4) bi Se ee > eos) 
3/7 5+4 2 3/7 9 2 2 nia 
1—tan’?C/2 1-7/9 2 1 
cos C = 5 = = = 
1+tan°C/2 1+7/9 16 8 
2 2 2 
geCol ==. => c?=a2+b?-2abcos C => c=6 
2ab 
(B), (C) Area aaa = ab sinC wea LS aes jie = 3V7 
2 8 64 8 
Area = it x5x4x 3V7 
2 8 
Area ac = sq. unit. TH sHrs From Sine rule var faa @ yar a 
2 a iB Ms & ey asinC 2 5x37 eave 5/7 
sinA  sinB- sinC 6x8 16 
2 
B-9. If R denotes circumradius, then in AABC, = 2 is equal to 
(A) cos (B—C) (B*) sin (B—C) (C) cos B—cos C (D) sin(B + C) 
2 Ve 
afe RuRASa ot weia Hat el, al fyst ABC 4 - : ol AM & — 
a 
(A) cos (B—-C) (B) sin (B —C) (C) cos B—cos C (D) sin(B + C) 
2.2 4R*(sin?B-sin®?C nmipe 
eae taeeu pea) °- se _ sin(B+C).sinB-C) _ 5,6) 
2aR 2.2RsinA.R sinA 
B-10*. Which of the following holds good for any triangle ABC? 
fort 4 AABC & ford, fret FG Gea se — 
~ COSA cosB cosC a°+b°+c? ~ sinA — sinB_— sinC 3 
(A*) + + = (B*) + = 
a b Cc 2abc a b Cc 2R 
cosA  cosB- cosC sin2A  sin2B_— sin2C 
(C) = = (Das ee 
a b Cc a b Cc 
cosA  cosB  cosC’ b*+c*-a® c’+a*—-b* = a* +b’ -c? 
Sol. (A) - + + - 
a b Cc 2abec 2abc 2abc 
_ a+b +c* 
2abc 
sinA  sinB — sinc a b Cc 3 
(B) + + = + + = 
a b c 2R.a 2R.b 2R.c 2R 


=8 
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Solution of Triangle 7 A\ 


(C) Eos = an = cose => cotA=cotB=cotC => A=B=C 
a Cc 


true for equilateral triangle only @aat waarg rot & fay wea & 
sin2A _ sin2B _ sin2C 


(D) 


a’ b? Cc’ 
= 2sinAcosA — 2sinBcosB _ 2sinCcosC 
k? sin? A k? sin? B k? sin? C 
=> cotA=cotB=cotC =sA=B=C => true for equilateral triangle only 


baat ware Pat & fey waz 


B-11. A triangle is inscribed in a circle. The vertices of the triangle divide the circle into three arcs of length 3, 
4 and 5 units. Then area of the triangle is equal to: 
fod gt 4 we Ayo ara ore 8] Ayo G we ga of 3 gan, 4 ene WAS gary m GM aM 4 
fenfita eed et, al Raps or daw 8 — 
» 9V3 (1+V3) 9/3 (V3 -1) 9 V3 (1+3) 9 V3 (V3 -1) 
(Adee a C—O 
T T 2m 2n 
Sol. 
A 
4 
3 
B 
5 
arc am 
angle = 1 ary =— 
9 radius ) ATI 
- 44+5+3=2nR = R= 6/n 
oan D2 
R 6 
3 T 
2B = — = — and 3ailx 
R 2 
2. — 
R 3 
1 NE ee OU ra 
Area of A ABC & &amet = — R2| sin—+sin—+sin 
2 3 6 2 
_ Re Oo. _ RF? | 48 +3| 8/8 +1) eel 9,/3(/3 +1) 
“Pe 2 WP cee 4 a 1 
B-12. In a AABC, a = 1 and the perimeter is six times the arithmetic mean of the sines of the angles. Then 
measure of 2 Ais 
fayst ABC 4, a= 1 3te RATT, Gi HT casi H GAA ALA HG: WAT el, Tl HMA AM s — 
m1 m1 v1 1 
A) = B) — C*) — D) — 
(A) 3 (B) 5 (C’) 5 (D) 7 
Sol. a=1 


Resonance” 
Educating for better tomorrow 


Corporate Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 
Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029 


Solution of Triangle 7 A\ 


iat of SrAt SHB + snc) 


25 =2 a+b+c 
2R 


R= 
ee ee 
sin A 2 


he 
6 


B-13*. Three equal circles of radius unity touches one another. Radius of the circle touching all the three 
circles is : 


sory Fea & dA VAM Ga UH Ge OF eae Hrd 81 AA Gai OG! Tl HE aei ga Hl fos s — 
» 2-V8 V3 - V2 » 2+ V8 V3 + V2 
(A*) B (B) B (C*) B (D) B 


Sol. Let the radius of the inner circle be x 


art fea wa dat gat Gl wet Ged ae wie ga (sarge) ot few xs] 


.. radius of other (shaded) circle 

fea 7a AAT gal ot wel ees ae as gu (farqe) at fre 

e+ a 

V3 V3 

B-14.%. Triangle ABC is isosceles with AB = AC and BC = 65 cm. P is a point on BC such that the 
perpendicular distances from P to AB and AC are 24 cm and 36 cm, respectively. The area of triangle 
ABC (in sq. cm is) 
yt ABC wafgarg Bryst & fora AB = AC dal BC =65 cme! farg P, BC UX su YOR @ fe PHAB 
ZAC WU HH: Aad Gat 24 SA sik 36 GAs | yo ABC GI AaHe (at SA. 4 ) 
(A) 1254 (B) 1950 (C*) 2535 (D) 5070 


=2+X =2+ 


Sol. 
A 
L\ 


M N 
B ko a C 
X P  65-x 


= 5 b? sin20 = b?sin® cosé 


Now, 2 = = 
24 36 
or 60x = (24) (65) or x = 26 


(.: APMB = APNG) 
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Solution of Triangle 7 A\ 


“. sind = ie and cos6 = > 
13 13 


. b 65 
Again, —— = — 
sind sin20 


65 (65)(13) _ ac 


b= = 
2cos0 (2)(5) 


2 
From eq. (i) we get 
4 
og 2. >. 2160) 415) = 0585 
4°13 ~ 13 


Section (C) Inradius and Exradius 


wrs(C) arafiean oRfrcar 
C-1. InaA ABC, the value of aves a GdsB reese is equal to: 
a+b+c 
fryst ABC 4 acosA+bcosB+ccosC aaa 
a+b+c 
r R R 2r 
A‘) = B) — Cc) — D) — 
(A) = (B) 5 (C) ~ () = 
Sol acosA+bcosB+ccosC _ R(sin2A +sin2B +sin2C) 
; a+b+c ~ 2R(sinA +sinB +sinC) 
_ 4sinAsinBsin C Bene sin 
8cos ‘cos PB cos & aT fe 
2 2 2 
ate 
= an 
C-2.  Inatriangle ABC, ifa:b:c=3: 7:8, then R:r is equal to 
afe fot Best ABC 4 a:b:c=3:7:828), a R:rerm — 
(A) 2:7 (B*) 7:2 (C) 3:7 (D) 7:3 
Sol. a=3k;b=7k;c=8k 
s=9k. 
ee. - eee” ee) _ 7 
4A 4xk?x 6/3 V3 
2 
Bae es 6V3 _ 2k R r=7:2 
S 9 k NE 
C-3*. lf r, =2r, =3r, , then 
afe r, =2r, = 31g, ai 
a 4 a 5 a 3 a 5 
A) === yee C)-=— D*) — = — 
() MG pee Pes is v & 
Sol. =r, = 2r, = 3r, 
A 2A 3A : = 
> = Bo eae => Ss-a = s-b=s-c 
—— () i) 
From (i) and (ii) we get a-b=c/3 .(1) 
From (i) and (iii), we get 2a—b=2c (2) 
From (ii) and (iii), we get a-—5b=-5c ...(3) 
let c =k, then from (1) and (2), we get 
5k 4k a 5.a 5 
a= — andb= — —= —; et 
3 3 b 4 c 8 
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Solution of Triangle 7 A\ 


Hindi. r, = 2r, = 3r, 


A 2A 3A Ss 
> = b = > S-a = s-b=s-c 
oo _— (i) (ii) (iii) 
(i) a (ii) 4 a-b=c/3 th) 
(i) a (iii) 8 2a—b=2c (2) 
(ii) & (iii) @ a—5b =-5c ald) 
AM c=k dd (1) Ta (2) HT Fa HH W 
a= * ate pe 4k 228,88 
3 3 b 4° e@ 3 


C-4*. In aAABC, following relations hold good. In which case(s) the triangle is a right angled triangle? 
fort Brypst ABC 4 frafakaat wa uc 8) fou Rafe 4 Byo wre ryt s ? 
(AS) 1.421, =F (B*) a? + b? + c? = 8 R? 
(C*)r,=s (D*)2R=r,-r 
So. (ie oS { __4 
s-b s-cC s-a _ § (s—b)(s—c)  s(s—a) 
= taneS =1>A=90° 
(B) 4R? (sin2A + sin2B + sin?C) = 8R2 
1 — (cos?A — sin?B) + sin?C = 2 
1 —cos(A + B) cos(A— B) + 1 —cos?C = 2. 
cosC cos(A — B) — cos?C = 0 
cosC[cos(A — B) — cosC] = 0 
cosC[cos(A — B) + cos (A + B)] = 0 
2 cosA cosB cosC = 0 
> A=90° oru B=90° ora C=90° 
(C) r=s. 
stanA/2=s => tan A/2 = 1 > A= 90° 
= = | -tana2 
sinA  s(s—a) sinA 
=> 2 sin?A/2 = 1 
> 1-cosA=1 =>cosA=0 =>A=90° 
C-5. |The perimeter of a triangle ABC right angled at C is 70, and the inradius is 6, then |a — b| equals 
arm Cur aan aya ABC oT URATG 702 cen safes 6 8 Td |a—b| aay & — 
(A*) 1 (B)2 (C) 8 (D) 9 
Sol. WeknownA=sr= (70/2) x 6=210 
= (1/2) ab = 210 = ab = 420 
Now (a + b)? = (70 —c)? 
=> a? + b? + 2ab = 4900 — 140c + c? 
5a 4900-2420 _ 929 Paes b= 
140 
=> (a—b)? = a? + b? — 2ab = c? — 2ab = 841 —- 840 = 1 
C-6. _Inatriangle ABC, if aaa iat , then r,, r,, r, are in: 
b-c s-c 
(A*) A.P. (B) G.P. (C) H.P. (D) none of these 
. -b s-a 
a ABC 4, aff 2=> = a, ate, tty 8 
Fry Boe eae tol 
(A) VaR et A (B) qreae st 4 (C) eacrn adt F (D) S44 O alg set | 
® = - ; 
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Solution of Triangle 


AA A 
Sol. (s—b)-(s—a) ee = hoot = se (rf, -h) AR) _ I 
(s—c)-—(s—b) —C a ee Kt (to —t3) r 
Ig Ip iF) 
> 2r,=r,+', 
> 1,1, f, are in A.P. > Fy, fos fg WAR ET A BI 


C-7.z_ If the incircle of the A ABC touches its sides at L, M and N as shown in 
the figure and if x, y, z be the circumradii of the triangles MIN, NIL and 
LIM respectively, where I is the incentre, then the 
product xyz is equal to : 


A 
nA \m 
(A) Rr? (B) rR? 
oo lip 
(C*) pas (D) 5 rR 


afe fayst ABC oT sragd sual Yorsil mT L, M vd N oy fear eet 
erat & da afe frat MIN, NIL va LIM of UR wMNe Hae: x, y Vd z 
Bl, Vel Laata-a 8, a Yor xyz 1 AMS — 

A 


(A) Rré (B) r R2 
_ 1 ep 
(Ct) SRr (D) mt 


Sol. MINA is acyclic quadrilatral MINA Wm ata agust & 


‘: Aa = ge iieneocen stapes 
sinA 2 2 
IM=IN=r 


G cos Jeo er? mele 
2 


. Xz | = ae A 
4x—rxrsinA ar’sin 
2 
A 
r cos — 
2. r 
mnt oun 
2 
similarly sal WHR y = andaix z- —! 
2sin— 2sin— 
2 2 
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Solution of Triangle /7 A\ 


re 


XYZ = 


C8.  IfinaAABC, © =! 


8sin Seen 2 
2 2 2 R 


, then the value of tan : [tant +tan 4 is equal to : 


, 2 
a 
(A) 2 (B*) 3 (C) 4 (D) 3 
ate frzst ABC 4, te 1s a face [tan + tan€) Ol AM & — 
r, 2 2 2 2 
1 
(A) 2 (B) 3 (C) 4 (D) 3 
As ‘(Bo € 
4R sin — sin— sin — 
Sol. Fa De : > ——#—_2—£. = ; = tan = tan © = 5 “f Stan Stans =1 
f 4R sin—cos—cos — 
2 2 2 
— ian” an Sen + ne ian =1 AP ee fan ian = ! 
2 2 2 2 2 2 2 2 2 


C-9. If ina AABC, ZA = Be then tan S is equal to 


aft Payor ABC 4, ZA= 2 at, a tan wr ari - 


Sol. mame | — (0)> -+ (0 


a-b a-c ~ a-b 
pees os eee 


(+ t) (te + )(re_ +h) 


C-10. In any AABC, 


is always equal to 


Rs? 
(A) 8 (B) 27 (C) 16 (D*) 4 
feet By ABC 4, Met) te tells 4) oy ay ada fred aerax eter 8 ? 
; Rs? , 
(A) 8@ (B) 27% (C) 16% (D) 4 
Ac 
Sol. os or, +f, = —————_ 
(s—a)(s —b) 
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Solution of Triangle 


3 3 2 
TL (t, +1) = = a se A ee 
(s—a)°(S—b)*(S—c) A 
2 2 
_ (abc)s _ 4RAs - ARs? 
A A 
TI] (rf, +4) -A 
Rs? 
C-11*. In atriangle ABC, right angled at B, then 
(A*) r= ae (B) r= AB+AC-BC (C) r= “ere ae (D") R= a 
Bryst ABC 4 2 B waar &, al 
(A‘) r= AB+BC- AC (B) r= AB+AC-BC (C) r= AB+BC+AC (D’) R= s—r 
2 2 2 2 
Sol. 
Cc 
b 
a 
B Cc A 
B 
* r=(s—b) tan— 
r=(s—b) als 
r=s—b (.- B= 90°) 
ie 2s—2b _ AB+BC+CA-—2CA 
ca ae 2 
ie AB+BC-CA 
faa oe 
Again. 
Cc 
b 
a 
B Cc A 
- 
2 


B 
* r=(S—b) tan— 
(s—b) 5 
s-r 
eA toe a oe 


C-.12*. With usual notations, in a A ABC the value of TI (r, — r) can be simplified as: 


Tar Coase ys ABC ATI (r, — 1) GT Ueilaat AM B — 


abc) 
(A*) abc IT tan a (B) 4 r R2 (C*) mee (D*)4Rr? 
2 R (at+b+c) 
Sol. ee eee ee = Aa aun 
S-a s§ s(s—a) 2 
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Solution of Triangle 7 A\ 


Sol. 


TH (r,-9 = abc tan tan 5 tan = 


= abc I tan as 
2 
~A . B.C 
a sin 5 sin 5 sin aa (abc)r - (abe) r 
7 A B CC (sinA+sinB+sinC) — a boc 
cos cos cos 4R. Py ge a 
2 2 2 4 2R 2R 2 


_ 2(abc)r — 4RAr 


2s 


= 4Rr? 


STATEMENT-1 : In a triangle ABC, the harmonic mean of the three exradii is three times the inradius. 


STATEMENT-2: In any triangle ABC, r, + r, +r, = 4R. 


eer -1: 0H yo ABC 4, gee rousil or sere Arey, aed: roa wT aA Yar ele BI 


Mw -2: fot AABC 4,1, +1, +1, =4R 


(A) STATEMENT=1 is true, STATEMENT-2 is true and STATEMENT-2 is correct explanation for 


STATEMENT-1 


(B) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is not correct 


explanation 
STATEMENT-1 
(C*) STATEMENT-1 is true, STATEMENT-2 is false 
(D) STATEMENT-1 is false, STATEMENT-2 is true 
(E) Both STATEMENTS are false 

(A 


(C*) met-1 Ws &, Heq-2 gay ZI 
(D) @a-1 sae 8, HII-2 ue z 
(E) wit meq sne 8 

Statement-1 : 


- Hinoieneee.. - —— 3A Z 
saa c. b+ See 
1 b& G 


= 3 times the inradius 
‘. statement-1 is true 
Statement-2 : -- L.H.S. =r, + fo +f, 
A A A 
2. Ae 


= | SBI) = a)(s—c) +(s—a)(s 2 


(s—a)(S—b)(s—c) 
[= —2s(a+b+c)+ab+be 22] 
=sA : 
A 
sA [ ab +be +ca—s’ | 
A2 
s(ab +be +ca-s*) 


A 


«RAS. sane 22° 
A 


LHS. 4 R.H.S. 


for 


) HII-1 UI 8, HIA-2 UI B | HYA-2, HAF-1 HT Wel TUtHe7 zs 
(B) = AA—-1 MA B, SAA-2 UI B ; GAA-2, HIA-1 HI Tel THe ei | 
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Solution of Triangle 7 A\ 


Hindi 


‘. Statement 2 is false. 


PyA-1 : 
OM area frou or arc AA = 3 = a8 eee oe 
1 1 1 s—a+s—b+s-c s 
fh tb fy 
= 3m: oT dt FAT 
GIA UI z| 


PMA-2 TA WA =r, + lot fy 
A A A 
+ + 
S-a s-b s-c 
-a| b)(s—c) + (s—a)(s—c) + (s—a)(s 2 
7 (s—a)(s—b)(s—c) 
sa| Se nBslasb re rab bovea 


A? 
sA [ab+be +ca-s*| 
A? 

s(ab +be +ca-s*) 


-- Ga vat =4R = —— 


* Sa Uetz aa Ue 
IA -2 Ig 2 | 


Section (D) Miscellaneous 


D-1.23 


Sol. 


D-2.%3, 


If in a triangle ABC, the line joining the circumcentre and incentre is parallel to BC, then 
cos B + Cos C is equal to : 

(A) 0 (B*) 1 (C) 2 (D) 1/2 

afe fryst ABC 4 URoe<s vd athe Ol Ae Aeil Yet Yo BC @ Bara si, a cosB+cosC #7 
aM 8 

(A) 0 (B) 1 (C) 2 (D) 1/2 


- RoosA=r 


RcosA=4Rsin Postar Bid 

2 2 2 
cos A=cosA+cosB+cosC-—1 
cos B+ cos C = 1 


In a AABC, if AB = 5 cm, BC = 13 cm and CA = 12 cm, then the distance of vertex ‘A’ from the side BC 
is (in cm) 
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Solution of Triangle 7 A\ 


rast ABC 4 afe AB = 5 G41, BC = 13 G4. vd CA = 12 Sal. a, a ey ‘A aH YoT BC G aE s 


(a. 4) - 
25 60 65 144 
A) — B*) — Cc) — D) —— 
A) 13 ae 13 12 (0) 13 
Sol. required distance site qt = “ 


-: A= ./s(s—a)(s —b)(s —c) 
a=13;b=12;c=5 => s=15 
. A= J15x2x3x10 =5x3x2=30 


-. required distance aiite Xt = “ = ne 


D-3.z3 If AD, BE and CF are the medians of a AABC, then (AD? + BE? + CF*) : (BC? + CA* + AB?) is equal to 
ate foal Bays ABC @T arf€aere AD, BE Vd CF é1, al (AD? + BE? + CF?) : (BC? + CA? + AB2) @1 Alm & — 
(A) 4:3 (B) 3:2 (C*) 3:4 (D) 2:3 


Sol. -- AD@= ; (2b? + 2c? — a2), 


BE? = ; (2c? + 2a? — b’) and ei 


2 ( 2 
Cr? = 1 (2a2 + 2b? — 02) a a 
4 yg oe 


D-4*.z3. In a triangle ABC, with usual notations the length of the bisector of internal angle A is : 


Bry ABC A Wadi S wary wafer set 8, al set: PO AS selp GH aay s — 


2bc cos 4 2bc sin A abe coseo— Ss 
(A* sees ees B) ——_4 (C*) Sa (D*) =" .cosecA 
b+ec b+c 2R (b+c) b+c 2 
Sol. 4 pypeeee a = 
b+c 2 
(A) correct 
(B) incorrect 
abecosec+ abecosec— bc 2sin ‘cos 
Qs  —e—aee 
aN) 2 ib +c) sin” (b +c) (bee) 2 
sinA 2 
2b ine a 
A A besinA 1 a 2bc 
(D) ~ b cosec — = : [ee F AN” 5 
(b+c) 2 (b +c) sin5 (b+Cc) sin5 b+c 


D-5.% Let f, g, h be the lengths of the perpendiculars from the circumcentre of the A ABC on the sides BC, CA 
a bec abc 


and AB respectively. If regu a gn com ane of 'A' is: 

amit fryot ABC @ uRa< 8 yorsii BC, CA Vd ABW Stel TA AM GT Agdl HA: f,g, hel afe 
2 a? og OOS Bl, WN GT Ae 

f gih fgh 

(A*) 1/4 (B) 1/2 (C) 1 (D) 2 


Sol. f=RcosA,g=RcosB,h=RcosC. 
a + bc 2RsinA  2RsinB = aRsinC 


+ + + 
f gh  ReosA RcosB RcosC 
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Solution of Triangle 7 A\ 


D-6.23. 


Sol. 


D-7.73 


Sol. 


D-8. 


Sol. 


=2( Stand ) 
abc 
no A ) 
a bec abc 1 
Cone ia oo 2 >) tanA=2.8([]tanA) = aw 


In an acute angled triangle ABC, AP is the altitude. Circle drawn with AP as its diameter cuts the sides 
AB and AC at D and E respectively, then length DE is equal to 

we Zan Bayt ABC 4 AP wives S| AP GI Are Aaa Gia TA Ga yorsii AB Vd AC I HAE: 
Dd Ew aed @, a DE ot aang 8 — 


A A A A 
A) — B) — Cc) — D*) — 
(A) 55 (B) 2a (C) 7 (DO) 5 
A 
AAS 

B Pp c 

ep => zm 

sinA a 

_ 2AsinA A 

~ 2RsinA R 


AA,, BB, and CC, are the medians of triangle ABC whose centroid is G. If points A, C,, G and B, are 
concyclic, then 
(A) 2b? = a? + Cc? (B) 2c? = a? + b? (C*) 2a? = b? + c? (D) 3a? = b? + c? 
Pryst ABC fortat Gam Ge, GT afeaary AA,, BB, vd CC, 8! afe fag A,C,, Gud B, wana a, a 
(A) 2b? = a? + Cc? (B) 2c? = a? + b? (C) 2a? = b? + c?(D) 3a? = b? + c? 
" A, C,, Gand (ai) B, are cyclic (amr @) 

BC,.BA = BG. BB, 


=> C? + b? = 2a? 


If '¢’ is the length of median from the vertex A to the side BC of a AABC, then 
fot AABC 4 eit AS ora aefl aftapr ot ay 'v' Sl, a — 

(A) 4@? = b? + 4ac cos B (B*) 40? = a2 + 4bc cos A 
(C) 402 = c? + 4ab cos C (D) 4¢2 = b? + 2c? — 2a? 


“fs 5 2b? + 2c? —a? 


*, 40 = 2b? + 2c? — a? 
= a? + 2(b? + Cc? — a?) 
= a’ + 2(2bc cos A) 
4/2? =a?+ 4bc cos A 
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Solution of Triangle 7 A\ 


D-9*. The product of the distances of the incentre from the angular points of a A ABC is: 


ys ABC & wisi S serosa H GRal or yaa & 


(abc)R (abc)r 
(A) 4 R?r (B*) 4 Rr? (C) ~———_ (D*) 
Ss Ss 
Sol. Product of distances of incenter from angular points 
wet S oeacars of gRal or yor 
3 3 
_ x r a 1 e abc = ere) 2 (abe)(r) | 
sin— sin—sin— ae a — 2 
2 2 2 r 
D-10.~ In a triangle ABC, B = 60° and C = 45°. Let D divides BC internally in the ratio 1 : 3, 
sinZBAD , 
then value of ————— 
sin ZCAD 
fryst ABC 4, 2B = 60° vd ZC = 45° 8! afe fag D Yo BC 11:3 aque 4 ae: fourier oe 
euizene aa? — 
sin ZCAD 
2 1 1 1 
(A) Ia (B) —= (C*) —= (Oye 
3 iB V6 3 
Sol. 
if we apply Sine-Rule in A BAD, we get A BAD 4 wa faa oT War Hea UE 
BD _—AD (1) 
sina Sin 60° ~ 
if we apply Sine-Rule in A CAD, we get. ACAD 4 way fiaa OI WaT He Ww 
CD AD 
ar ; ...(2) 
sin B sin 45° 
divide (2) by (1) (2) 4 (1) or ar oA WR 
sin a | CD _ sin 60° 
sin B BD sin 45° 
sin a 3 V3 
sin B 1 1 
xs 
J2 
sin joy! 
sin B 6 
D-11*.23, In a triangle ABC, points D and E are taken on side BC such that BD = DE = EC. If angle 
ADE = angle AED = 8, then: 
(A*) tané = 3 tanB (B) 3 tané = tanC 
(C*) aa =tanA (D*) angle B = angle C 
tan 0-9 


Byst ABC 4, yor BC w fg D va E se yor fey ord & fe BD = DE = EC. afe 
ZADE = Z AED = 021, TH — 


(A) tand = 3 tanB (B) 3 tané = tan C 
6tano 
(C) —_——. = tanA (D) eI B = HIT C 
tan’ 0-9 
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Solution of Triangle 7 A\ 


Sol. 


if we apply m-n Rule in A ABE, we get A ABE 4 m-n vad @1 Var Ge Ww 


(1+1) cot 6 = 1.cot B— 1.cot 6 

2 cotd = cot B — coté 

3 cotd = cot B 

tand@=3tanB ae (1) 

Similarly, if we apply m-n Rule in A ACD, we get... svi WHR, AACD 4 m-n vas 1 WaT He Ww 
(1+1) cot (x -— 6) = 1.cot® — 1.cotC. 

cotC =3cote =tanO=3tanC........ (2) 

form (1) and (2) we can say that BAHT (1) Tea (2) F 


tanB=tanC = B=C 


A+B+Ce=nx 
. A=n—-(B+C) 
=nm—2B F B=C 
tan A =— tan2B 
2tano 
--(220 =) -- 3 eres eiene 
1—tan°B ,_ tan’ 0 tan* 6-9 


9 
STATEMENT-1 : If R be the circumradius of a AABC, then circumradius of its excentral AI,I,I, is 2R. 


STATEMENT-2 : If circumradius of a triangle be R, then circumradius of its pedal triangle is a : 


(A*) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is correct explanation for 
STATEMENT-1 
(B) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is not correct 
explanation for 
STATEMENT-1 
(C) STATEMENT-1 is true, STATEMENT-2 is false 
(D) STATEMENT-1 is false, STATEMENT-2 is true 
(E) Both STATEMENTS are false 


erA-1 : afeé wm AABC at uRASa Re, a see ALLL, S Tea Sa oH GRA 2R ert | 


123 


® | Corporate Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 
Resonance ial : = y = 
Educating for better tomorrow _|_Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 


Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029 


Solution of Triangle 


FO? : af ww Pays a oRPao Re, ch gee ow Ryo aA oR See 


(A*) BIA-1 GIB, HAA-2 USI F | HIA-2, HIA-1 GT Tel tHe z| 

(B) SIA UI 8, SIA-2 UI B ; PAA-2, HIA-+1 HT Vel TMlHT sel Z| 
(C) SIA-1 UI 8, SIA-2 Aa F | 
(D) 
(E) 


Sol. 


HIA-1 Bae &, HAA-2 UST B| 
Ua HAA aay z | 


1,1,=4R cos = if we apply Sine-Rule in A I, 1, I, , then 


LI Fetcos & 
——7— 2 
a {A . {A+B 
sin} —+— sin 

2 2 2 
Peos 
x 2 
Cc 
cos — 
2 
2R =4R R =2R 


ex 


A ABC is pedal triangle of A I, L, I, 

AABC, Bryst AL, L1, o ufew Bry FI 
statement - 1 and statement - 2 both are correct and statement -2 also explains Statement - 1 
HI - 10M HI - 2K UI & GM He -2, Haq 1 Gel Sen AW ea 2 


PART-II (COMPREHENSION) 


SJesq (COMPREHENSION) 


Comprehension # 1 (Q. No. 1 to 4) 


AI, 1,1, 4% 9a faa oT yalT |e TR 
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Solution of Triangle 


The triangle DEF which is formed by joining the feet of the altitudes 
of triangle ABC is called the Pedal Triangle. 


Answer The Following Questions : 


A 
BA 
B 5 C 


aed #1 


Sol. 


2°. 


Sol. 


Pry ABC eis oral ural ot fart @ gat aps DEF fey ay Aya a fee ry Heer z, 
PF ued! b Sax afery 


A 
BB 
B 5 c 


Angle of triangle DEF are 


(A*) x — 2A, x— 2B and x- 2C (B) r+ 2A, x+ 2B andx+2C 

(C) x-—A,x-Bandx-C (D) 2n- A, 2xn- Band 2x-C 

Pry DEF & a 8 

(A) x— 2A, n- 2B aR n- 2C (B) 1+ 2A, 1+ 2B ai n+ 2C 

(C) t-A,xn-Bainx-—C (D) 2n- A, 2n- Baik 2n-C 
A 


ZEDF = 90-A+90-A 


=180-A 

Sides of triangle DEF are 

Pry DEF at yore @— 

(A) b cosA, a cosB, c cosC (B*) a cosA, b cosB, c cosC 
(C*) Rsin 2A, R sin 2B, R sin 2C (D) a cotA, b cotB, c cotC 


AAEF : AF = bcosA, AE = ccosA 
b* cos’ A + C’ cos’ A —EF* 
2bcos A.ccosA 

> (EF)? = (b? + c? — 2bccosA) cos?A 

(EF)? = a? cos?A 

EF =a.cosA 
Circumraii of the triangle PBC, PCA and PAB are respectively 
fryst PBC, PCA dem PAB of UReae sae: g 
(A*) R, R, R (B) 2R, 2R, 2R (C) R/2, R/2, R/2 (D) 3R, 3R, 3R 


cosA = 
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Solution of Triangle 7 A\ 


Sol. — Circumraii of the triangle PBC = a 
2.sin(B + C) 
a a 


~ Qsin(n—A)  2sinA — 


4*.zx Which of the following is/are correct 

(A*) Perimeter of ADEF _ r 
Perimeter of AABC R 
(C*) Area of AAEF = A cos?A (D*) Circum-radius of ADEF = 
fat FG alta el 8 


(A) Pry DEF ot aRarg = wt. (B) Bryst DEF wT earpat = 2 Acos Acos B cos C 


Aras ABC wr uRag =F 
(C) ayst AEF OI eathet = A cos?A (D) fast DEF ot uRfca = a 


Sol. -- FE=acosA=Rsin2A 


DE =ccosC=Rsin2C 
FD =bcos B=R sin 2B 


(B*) Area of ADEF = 2 AcosA cosB cosCG 


R(>isin2A) 
\)—_—— 
a+b+c 
_ A A 
R(4sinAsinBsinC) af T1sin] [TIeos : 
; oy 5. 95 
FH COS 5 COS 5 2cos—cos—cos — 
aR 4c0s 75 00S 5 COS =| Os 5 5 = 


(B) Area of ADEF @1 aawer 


= SFD x DE sin (a — 2A) = xb cos B.c cos C.sin 2A 


= 5 be cos B.cos C.2 sin A.cos A = 2| Zbe sin A| cos A.cos B.cos C 
= 2A cos A.cos B. cos C 

(C) Area of AAEF @I Saha = SAE xAF sin A 
= ; (c cos A) (b cos A) sinA -( Zbesina) cos?A = A cos?A 


FExDExFD abc cosA cos B cosC abc 4RA_ R 


4) ALP AN cosmAmcosmBmcosnG, SANE TsANy 2 


(D) Roer = 


Comprehension # 2 (Q. 5 to 8) 

ape #2 
The triangle formed by joining the three excentres I,, I, and I, of A ABC is called the excentral or 
excentric triangle and in this case internal angle bisector of triangle ABC are the altitudes of triangles 
LL, 
Bryst ABC & dim afesp-ai L,, 1, ce 1, of fam 8 on faye septa yo Hearn & cen sa Refa 
q AABCS aRe oy aga ys LL, & wy as zs] 


5.2 Incentre I of A ABC is the ......... of the excentral AI, I,I,. 
(A) Circumcentre (B*) Orthocentre (C) Centroid (D) None of these 
Prt ABC oT arto 1, seeps YT 1,11, OT ......... a 
(A) URS (B) waIGaH (C) Bap (D) S44 OG alg set 
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Solution of Triangle 7 A\ 


Sol. Clearly 
6.2% Angles of the AI, LI, are 
(ar) = aga E ad 2 C ja Eee a2 ona tee 
2 2 2 2 2 2 2 2 2 2 2 2 
(C) a -A, 5 —B and ‘ -C (D) None of these 
Ry 1,1, e ea se 
(ar = ae Bao B_S (B) 2 AB oe FS 
2 2 2 2 2 2 2 2 2 2 2 2 
(C) 5-A, 5-B am > -c (D) saa @ alg ae 
Sol Let ZI,I,1, =0 
Then angle of pedal trinagle ufea fyat  Hry=n- 20=A 
es 
72 
7.a ‘Sides of the AI, 1,1, are 
(A) Roos, Roos” Pil Ros (B*) 4R cos’ 4R cos. daar 4R cosl” 
2 2 2 2 2 2 
A B C 
(C) BeOS ASG aa eae (D) None of these 
Pry 1, L1, Sl yoy 8 
(A) ease Reos B and Reos (B*) 4R cae 4R ape and 4R 4d 
2 2 2 2 2 2 
A B C ; 
(C) 2Rcos — 2Reos = and 2Rcos (D) S44 U als Fel 
Sol. Side of pedal triangle tiem fIysi GI YoTy = L,1,cosd = BC 


LI, = 4Rcos (4 


8.2 Value of II? + LI,? = Il? + 1,1? = 11+ L 1? = 
IL? + LL? = 112 + 11? = 2+ 112 = m1 AM 2 
(A) 4R2 (B*) 16R2 (C) 32R2 (D) 64R2 


Sol 11, =4R sine 


A 
l,l, = 4R cos — 
23 2 


IL? + L1,2 = 16R? 


PART-III (MATCH THE COLUMN) 


art Ill (tera ar gafera aHifSty (MATCH THE COLUMN ) 


ls Match the column 


Column- I Column-II 
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Solution of Triangle 7 A\ 


Sol. 


(A) Ina AABC, 2B =A+C and b? = ac. (p) 
2 
Then the value of eierbee) is equal to 
3abc 
a’ +b? +c? 

(B) In any right angled triangle ABC, the value of —a (q) 

is always equal to (where R is the circumradius of AABC) 
(C) In a AABC if a = 2, bc = 9, then the value of 2RA is equal to (r) 
(D) Ina AABC, a= 5, b =3 and c =7, then the value of (s) 

3 cos C + 7 cos B is equal to 
Ans. (A) (q), (B) > (p), (C) > (s), (D) > (r) 
flam aiforg 
TIT — I 
(A) fot ayst ABC 4, 2B = A+C 3ik b?=ac et, a (p) 

2 
a’(at+b+c) oI AM eT 
3abc 
. a+b? +c? 

(B) feet were Frys ABC H, ——_>—— 1 AM SAR eta B— (q) 

(set R, DABC @ oRfsa @) 
(C) ferit AABC 4, afe a= 2, bc =9 2), TH 2RA I AM & (r) 
(D) fexit AABC 4,a=5,b=33i% c=72, a4 (s) 

3cosC+7cosB @I 4M er— 
Ans. (A) > (Q), (B) — (p), (C) > (s), (D) > (r) 
(A) « 2B=A+C>B= 5 and A +C = = 

* be =ac => sin? B =sin A.sinC = sin Asin C = = 
3 Qn 
=> (ea) - 7 esa 
2 
= cos(A-C) =1 > C= ae >a=b=c aulerawae) 
3 3abc 
2 2 2 2 
(BR); @abe+ctand deaR-a .. StH 4 _ 2a _ 
R R 
Cc 
a 
b 
A Cc B 
(C) A= Gesni sia 6 ne & eo a=2 
2 2 2 2R 

. 2RA=9 


(D) - a=5,b=3and 3k c=7 
and because we know that aR ey oad & fe 


8 


wy — I 
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Solution of Triangle 7 A\ 


bcosC+ccosB=a 
. 3cosC+7cosB=5 


Sol. 


Match the column 


Column - I Column - II 
(A) In a AABC, a = 4, b = 3 and the medians AA, and BB, are (p) 
mutually perpendicular, then square of area of the AABC 
is equal to 
(B)zw ~=In any AABC, minimum value of ie is equal to (q) 7 
Co AF si 
(C) Ina AABC, a= 5, b = 4 and tan alg? then side ‘c (r) 6 
is equal to 
(D)zw In aAABC, 2a? + 4b? + c? = 4ab + 2ac, then value of (8cos B) (s) 11 
is equal to 
Ans. (A) —(s), (B) — (p), (C) > (1), (D) > (q) 
Fram @rfery 
erry —1 
(A) fort fryst AABC 4, a = 4, b = 3 cam Arfeaanry AA, sie BB, WRT (p) 
add 8 dd AABCS aah G at HT AM eT — 
(B) feet Byst ABC 4, 42 © a aH a 8 (a) 
r 
(C) afe fyst AABC 4, a =5, b = 4 37 tan 2 = { Fal 
oT c Hl AM eh — 
(D) faryst AABC 4, 2a? + 4b? + c? = 4ab + 2ac, 74 8 cos B &T AM Br— (s) 
Ans. (A) —(s), (B) — (p), (C) > (1), (D) > (q) 
A 
B, 
B A Cc 


Match the column «ie ffera afer 


27 


way - I 


11 


(A) AA, and BB, are perpendicular 
AA, ca BB, WER TIA z, 
a? + b? = 5c? 
2 2 
C= a =5 > c = 5 
a’+b?-c® 1649-5 5 
cos C = ———> = — = = 
2ab 2x4x3 6 
sin C = vit 
6 
® — ; : 
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Solution of Triangle 7 VN 


A= 5 absinC= V7 


Be A? = 11 
(B) : GM. > H.M. “. YUPATS Fey > SAAS Te 


(1, fy f,) = 1 


r 


3 

1 
—+—+ 

iP) 3 


r 
=> (ty = sr 
= fee's >27 
r 
C  (s—a)(s—b) 


(C) tan? = a=5,b=4 2s=9+C 
2 s(S—C) 
_ (9+c-10)(9+c—8) _ c* -1 
(9+c)(9—c) 81-c? 
2 
— a . : => c?=36 > c=6 
9. 81-c 
(D) ee 2a? + 4b? + c? = 4ab + 2ac. 
> (a — 2b)? + (a—c)?=0 
> a=2b=c 
ac =p eer 
cos B= = 
2ac 8 
8cosB=7 


za. Marked Questions may have for Revision Questions. 


<3 fared wea Gree ara we 21 
PART - 1: JEE (ADVANCED) / IIT-JEE PROBLEMS (PREVIOUS YEARS) 


APT - 1: JEE (ADVANCED) / lIT-JEE (feet asf) @ We 


* Marked Questions may have more than one correct option. 


* fared ust Up O alt uel facd ae Wea z - 


1. If the angle A, B and C of a triangle are in arithmetic progression and if a, b and c denote the lengths of 


the sides opposite to A, B and C respectively, then the value of the expression = sin 2C + Z sin 2A is 
a 


afe fost Bast @ ol A, B Yd C MarR Fel 4 8 aa om A, Byd Cal aye yori H aaeai 
PAT: a,bamacs, daw 2sin204 = sin 2A mI HA 8 _[IIT-JEE 2010, Paper-1, (3, -1), 84] 


Cc 
1 3 r 
(A); (B) . (C) 1 (D") V3 
a. C23 2 b . ; é 
Sol. “sin 2C + —sin 2A = — (acosC+ccosA) = — =2sinB=2sin60°= /3 
Cc a 2R R 
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Solution of Triangle 


2.2% Let ABC be a triangle such that ZACB = : and let a, b and c denote the lengths of the sides opposite 


to A, B and C respectively. The value(s) of x for which a = x?+x+1,b=x?-—1 andc = 2x + 1 is (are) 


amit ABC we Fra 8 ford ZACB = © oe A, Bae C ot aap yorstl ST Aga HAT: a, b Tea 


cel x® de am fore few a=x24+x4+1,b=x2-1Vdc=2x4+18, fre 
(A) -(2+ V3) (B*) 1+ 3 (C)2+ 8 (D) 43 
[IIT-JEE 2010, Paper-1, (3, 0), 84] 
Sol. 


Xt Xt 4 
cos aa = eed. 
6 Oe Fe a1) 
J3 eee ee, 
2g 2 eal 
J3 GS eee) 
28 2 x ix 4) 


2 
> bigeye) - V3 (x2 +x +1) = 2x? + 2x-1 
xo +xX+1 


=> (J3 —2) x24 (/3 —2)x+(V8 +1) =0 
on solving a G4 uw 

x2+x— (3/3+5) =0 we get 

X= V3 = (2453) 


At x = — (2+./3), Side c becomes negative. UX Yo c MMH Bi z 


x= /3+1 


3.2 Consider a triangle ABC and let a, b and c denote the lengths of the sides opposite to vertices A, B and 
C respectively. Suppose a = 6, b = 10 and the area of the triangle is 15/3 . If ZACB is obtuse and if r 
denotes the radius of the incircle of the triangle, then r? is equal to [IIT-JEE 2010, Paper-2, (3, 0), 79] 
fear 8 fh foe Best ABC & xitsi A, Bud C ot Baye Yous Gl atagai Hae: a,b Vdc S| AM fH 
a=6,b = 10 an faye @ Sama 15/3 21 afe ZACB aff wm (obtuse angle) & aan Ay F 
aad of ea rs, de ao AM Sta Hier | 


Ans. 3 
Sol. Area of triangle Aya GI aaa = ; ab sin C = 15/3 
=> 5 6. 10sinC =15 V8 => sinc- 8 
= C= = (C is obtuse angle aiff pret) 
2 2 22 _¢c? 
Nowdel geet =e => Sp case => c=14 
2ab 2 2.6.10 
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Solution of Triangle 7 A\ 


A. 15V38 |, 2. 
"Gao 
2 
4. Let PQR be a triangle of area A with a = 2, b = : and c = 3, where a, b and c are the lengths of the 
sides of the triangle opposite to the angles at P, Q and R respectively. Then Zeink = Sin2F eaudis 
2sinP + sin2P 
(SOT) 
RyTt POR a drawer A 8 fore fey a=2, b= 2 ait c= 2 8, oi a,b aie c HAT: GIT P,Qaik R 
Hl VT yorsi HY aga s | Ta Zone snr ol aM fet et [IIT-JEE 2012, Paper-2, (3, - 
2sinP + sin2P 
1), 66] 
2 2 
3 45 3 45 
A) — B) — C*) | — D) | — 
~ of of (8) 
Sol. Ans. (C) 
a=2=QR 
= & = PR 
2 
C= a =PQ 
2 
se a+b+c fs 8 A 
2 4 
asin? = 
2sinP—2sinPcosP _ 2sinP(1—cosP) _ 1-cosP _ S Py) ane 
2sinP+2sinPcosP  2sinP(1+cosP) 1+cosP — eee 
2 
2 2 
wecor DHT ay 
_ (SEDISSC mesa bymsac) | 2 2) ae 
s(s—a) A? A? 4A 
Hindi. a=2=QR 
b= g =PR 
2 
c= = PQ 
2 
ee a+b+c x 8 23 
2 4 
Osi 2P 
2sinP—2sinPcosP _ 2sinP(i-cosP) _ 1-cosP _ “Sl 3 _P 
2sinP+2sinPcosP  2sinP(1+cosP) 1+cosP — Dees  @ 
2 
2 2 
recor (DT sy 
_ (SERS SS nS One 2 7) aie (oe, 
s(s—a) A? A? 4A 
5.*. Ina triangle PQR, P is the largest angle and cosP = 7 Further the incircle of the triangle touches the 


sides PQ, QR and RP at N, L and M respectively, such that the lengths of PN, QL and RM are 
consecutive even integers. Then possible length(s) of the side(s) of the triangle is (are) 
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Solution of Triangle 


Sol. 


Ans. 
Sol. 


ryt PQR 4, P ged4 oo s aa cosP = | gan afaRed Bays aH smrga yore? PQ, QR aa RP 


@l mas: N, Laat Mux sa ave wet Heat & fo PN, QL a2 RM Ol AeIgal HAMA GA WT Gey z| 
ws RAS GS yor UMS) SY wanfla was (AMAT) & (8) [JEE (Advanced) 2013, Paper-2, (3, 


(A) 16 (B*) 18 (C) 24 (D*) 22 


2n+6 


(2n+2)° +(2n+4) —(2n+6) 1 
2 (2n +2) (2n+ 4) 3 
An? —16 1 


~ «8 (n+f) (n+2) 3 


_ -4 ol a n-2 1 
~ 2 (n+1) (n+2) 3 2 (n+1) 3 
=3n-6=2n+2 

>n=8 

= 2n+2=18 

= 2n+4=720 

= 2n+6 = 22 


cos P= 


In a triangle the sum of two sides is x and the product of the same two sides is y. If x? - c? = y, where c 
is the third side of the triangle, then the ratio of the in-radius to the circum-radius of the triangle is 
[JEE (Advanced) 2014, Paper-2, (3, —1)/60] 
3 3 3 3 
2x(X +C) 2c(x +C) 4x(x +C) 4c(x +c) 
va ys Hl al Yous ot aT xs GM Gel Yousl Hl YAH ysl ale x—-c?=y, wel c Ayo Ht 
aret yor 8, ga pet st sia-frear (in-radius) va uRga—fican (circum-radius) #1 styaTa (ratio) &— 
[JEE (Advanced) 2014, Paper-2, (3, —1)/60] 


x(X +C) 2c(x +C) 4x(x +C) 4c(x +c) 
(B) 
A 
Cc b 
B a C 
a+b=x 
ab =y 
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Solution of Triangle 7 A\ 


x2 = C2 — y 
(a+b)?—c* =ab 
a’ + b? + ab = c? a’ + b?— c*? = —ab 
ab+b*-c* 7 
2ab 2 
cosC = 2 
2 
cu 
3 
1 op 2 
r AK4A aera sin® C _ Bab 
R  sxabe (a+b+c)abe 4c(x +c) 
__ 3y 
4c(x +c) 
7. In a triangle XYZ, let x, y, z be the lengths of sides opposite to the angles X, Y, Z, respectively, and 


dexeyer toe 2 2S 
4 3 


[JEE (Advanced) 2016, Paper-1, (4, —2)/62] 
(A) area of the triangle XYZ is 6 /6 


(B) the radius of circumcircle of the triangle XYZ is = 6 


(C) sin en sin = a 
2 2 2 35 


ell hee |) 
(0) sie| )-2 


am fe Pry XYZ A ari X, Y,ZH BAA a yore GB AeMgal HAT: x, y, ze sie 2s 


afe — = — = — frst XYZ stada (incircle) et saya = 3a 


(A) fst XYZ wT aaHa 66 2 
(B) Bryst XYZ # aRaa (circumcircle) a fra = V6 
ze 


(0) sie =) -f 
2 5 
Ans.  (A,C,D) 
Z y 
Y 
Sol. x E 
2S=X+yt+Z > heed RL A 
4 3 2 
S-x=42 


7 and area of incircle of the triangle XYZ is = , then 


=X+y+z@l 
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Solution of Triangle 7 A\ 


S-y=3a 
S$ -z = 2’ 


S$ =9A 
Adding all we get aft & UISH We, BA UI B— 
S$ =9),x=5A, y=6A,=Z=7A 


mr? = on > r= 5 
3 3 
A= [S(S—x)(S—y)(S -z) > A= J90.42.3.20. =6 J6 22 
2 4 
eee 35 4 = poe _ 24,,_8,._ 8 
4A 46/602 4/6 . = Bh 9 3 3 
we get 4 Ud @r=1 
35 35 

A) A=6V6 B)R= A= —— 
(A) (B) ie” a6 
(C) r=4R sin sin sin > ave = 4. ae sin~ sin sin 2 

2 2 2 V3 4/6 2 2 2 
4 _X . VY. Z 
= sin—sin=sin 

35 2 es? 

(D) sin S| Bee - S(S -z) — = 
2 2 xy 56 5 
8*. In a triangle PQR, let ZPQR = 30° and the sides PQ and QR have lengths 10/3 and 10, respectively. 

Then, which of the following statement(s) is (are) TRUE? 
(A) ZQPR = 45° [JEE(Advanced) 2018, Paper-1,(4, —2)/60] 


(B) The area of the triangle PQR is 25/3 and ZQRP = 1202 


(C) The radius of the incircle of the triangle PQR is 10/3 — 15 

(D) The area of the circumcircle of the triangle PQR is 100z 

ve fryzsI (triangle) PQR 4, aif ZPQR =302 she yonsit PQ sik QR al aaSat HAR: 10/3 six 10 
®1 da Frafaaa 4 8 SAM (A) HA Aes z (8) ? 

(A) ZQPR = 452 

(B) Syst PQR #1 aawai (area) 25/3 @ sik ZQRP = 120° 

(C) Bryst PQR @ siada (incircle) # fava (radius) 10/3 - 15 BI 

(D) fryst PQR & uaa (circumcircle) eI aah 1007 z | 


Ans. (BCD) 
= 2 = 2 
Sol. cos = 100+300-(PRY _. V3 _ 100+300-(PR) 
P.10.40 2 2.10.10V3 
300 = 400 — (PR)? = PR=10 
a= £(PQ(QR) sina = 410.108 « + =25.8 


Aue 25/32 50j3 9 58 92-43 © 


x < =5(2/3 -3) = 10/3 -15 
s (20+10J3) 20+10J/3 2+ V8 2-.8 eNgieg SNe 


by sine rule sar faa 10V3 = a0 => ZR = 302 
sinR_ sinQ 
F PR 10 
2(circumradiusurfaea) = —— = —— > circumradiusuR reat = 10 
sinQ 1/2 


Hence area of circumcircle = nR2 = 100x 


ae: ORGA I satel = nR? = 1007 
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Solution of Triangle 7 A\ 


9. In a non-right-angled triangle APQR, Let p, q, r denote the lengths of the sies opposite to the angles at 


P, Q, R respectively. The median form R meets the side PQ at S, the perpendicualr4 from P meets the 
side QR at E, and RS and PE intersect at O. If p = V3, q = 1, and the radius of the circumcircle of the 


APQR equals 1, then which of the following options is/are correct ? 
{Solution of Triangle [ST-RA]-T-305} 
[JEE(Advanced) 2019, Paper-1,(4, —1)/62] 


8 


(A) Length of RS = ] (B) Area of ASOE = 12 


v3 

2 
UE saHeplie fezpst (non-right-angled) APQR @ fey, art fe p, g, r Hae: HT P,Q, RG BAA are 
yous HT aga ewe 8) RS Se we alan (median) yor PAU S w fAadt & PS ra wa 
afters (perpendicular) 4st QR UE uw fAaa & aa RS se PE w GE w OW oredi 8! afe p= 
V3 ,q=130% APQR & URga (circumcircle) # frsat (radius) 12%, aa FH A A GIA MT (A) food Tel 
8 (8) ? 


(C) Radius of incircle of APQR = *- (2- J3) (D) Length of OE = : 


(A) RS @ aag = wi (B) ASOE @1 aha (area) = ce 


(C) APQR @ aiada (incircle) HY Area 3 9 3) (D) OE & crag = — 


2 6 


Ans. (ACD) 


Sol. 


_P Rea Se 24) = pee roe! 
sinP sinQ 2 2 
> ZP = 60° or 120° and 31% 2Q = 30° or 150° 

because ZP + 7Q must be less than 180° but not equal to 90° 


eae ZP + ZQ HI AM 180° S HF VM UY 90° H serge set Z| 


ZP = 120° and 3% ZQ = 30° and aie ZR = 30° —— =2>re=1 
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Solution of Triangle 7 A\ 


Ans. 


Sol. 


Hindi. 


Now length of median artaar a araTg RS = 5 V2" +2q°-r? = 5V6+2 = 


> option famet (A) is correct Tet @ | 


2paqr 
Inradius sia: = ot a a Ixtxv9 = v3 { 2-v3 => option (C) is correct 
p+qtr p+qtr 2(14+1+V73 2\ 4 
1 par 
=> pe daar re (equal area of A & &awe H away ) 
, pe_ ixtxv3 2 1 
4 /3 2 
axi{4 1 8 sn30"| 
2(Areaof AOQR) 3\2 — 
> OE = = = 
QR 3 6 


PART - Il: JEE (MAIN) / AEEE PROBLEMS (PREVIOUS YEARS) 


AMT - I: JEE (MAIN) / AIEEE (faeet asf) @ We 


For a regular polygon, let r and R be the radii of the inscribed and the circumscribed circles. A false 


statement among the following is [AIEEE - 2010 (4, -1), 144] 
5 a 1 : aw tf 2 

1) There is a regular polygon with — =. 2*) There is a regular polygon with — =—. 

(1) gular polyg Re (2°) gular polyg R-3 

(3) There is a regular polygon with if = 2 . (4) There is a regular polygon with 5 = : ; 


we Weyo om fey AAT sed-dc den uRaa pt rows maw: rd Rel Mefeksa 4 8 ole yHe 
feats ? 


r 1 : r 2 
O) Se ee aa (2°) va wragys Yer & ford fore == 
(3) Ye waaeyot Var & forts fery ees (4) we raga Yer ® ras fare Fs. 


Let cos = -= forsomen>3,neN 
n 


1 2 1 T T T T T T 
As = < = < — = cos— <cos— <cos— => —>->- 

AE ioe er 3 n n $n oA 
=> 3 <n <4, which is not possible 


so option (2) is the false statement 
so it will be the right choice 
Hence correct option is (2) 


r T 
— =COs | — 
a 


articos © = = fei n>3,neN@ fear 
n 
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Solution of Triangle 


vn 1 2 1 T T T ~™ Tt 
qf — < = < = cos— <cos— <cos— > ~> =>- 
oo: te 8 n n 3° on oon 
> 3<n<4, WT Gy ae eI 
fapet (2), Ta HA BI aa: Wel famed (2) 81 
2.2 ABCD is a trapezium such that AB and CD are parallel and BC 1 CD. If ZADB = 8 , BC =p and CD =q, 
then AB is equal to : [AIEEE - 2013, (4, —1),120] 
ABCD ve Val wacis agyor & fora AB ae CD warae & aa BC 1 CD#| ufe ZADB = 6, BC =p am 
CD =q,%, @ AB aware : [AIEEE - 2013, (4, —/),360] 
1° (p* +q°)sin® 9 p’ +q° cosé@ 3 p’+q° 4 (p* +q°)sin® 
pcos + qsin@ pcosé + qsin@ p’cos6+q’ sind (pcosé + qsin@)* 
Sol. (1) 


x-q M q B 
Let (4m) AB =x 
tan (Gee) a etani(erec) - em 
xX-q q-x 
> q-—xX=pcot (0+ a) 
> X=q-—pcot (0+ a) 
eae ae eat 
cota +coté 
q 
= cote -1 
p i qcot® -p qcos8 —psin6d 
FD reece! | = OD lieemenrserems, | = Clie Dire ne-cegenemce ay 
Gl gave q+pcote qsin6 +pcosé 
p 
2 ' 2 2 2 - 
= ee. SIIaaee COs Qemeee ease sind = ne (p° +q am 
pcos@+qsin@e pcos@+qsin@ 
Alternative 


From Sine Rule sar faa @ 


AB E Ip? +02 


sin® sin( — (0 + a)) 


ae 7 p* +a’ siné 


sin8 cosa+cos@ sina 


2 2 - 
_ (p +q) sin® c Siege mie | 


qsin 8+pcosé Ip? +q° 
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Solution of Triangle 7 A\ 


Ans. 


Sol. 


Ans. 


Sol. 


_ (p*+q°)sine 
pcos0+qsin0- 


With the usual notation, in AABC, if ZA + ZB = 120°, a= J3 +1 andb = 3-1, then the ratio ZA : ZB, 
is: 
aaa Ghat F AABC FH ae ZA + ZB = 120°, a= J3+1 b= J3-1%, @ sq ZA: ZB RTE @: 
[JEE(Main) 2019, Online (10-01-19),P-2 (4, - 1), 120] 
(1)9:7 (2)7:4 (3) 3:1 (4)5:3 
(2) 

V3+1  — 8-1 


sin(120-—x)  sinx 


V3+1 — sin(120°-x) 


V3-1. __ sinx 


tanx = 2-3 

x = 15° 

120 — x = 105° 
Anes (31) 
ZB 1 


In a triangle, the sum of lengths of two sides is x and the product of the lengths of the same two sides is 
y. If x — c? = y, where c is the length of the third side of the triangle, then the circumradius of the 
triangle is 
ve AY GS el Yous Gr aay HI UT xs BR Sel ct Yon GH ARMY GI WAH ysl ae x*-c2=y 
wet c Ry ot ARNT yor GS aay &, aa Ayo G uRga oI en s — 
[JEE(Main) 2019, Online (11-01-19),P-1 (4, — 1), 120] 

Cc 3 Cc 
1) — 2) = 3) = 4 
(1) a (2) oY os (4) 
(1) 
Let a, b, c be the three sides, given 
Arya GH yore a, b,c 


a+b=x,ab=y,(a+b)*—c?=ab 


ils 


® | Corporate Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 
Resonance ace = y -_ 
Educating for better tomorrow _|_Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 


Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029 


Solution of Triangle 7 A\ 


2 2 2 
hore 2 OO Pete e 
2ab 2 2 
Cc 2c Cc 
~_=-2R=> = =-2RSR= + 
sinc Fy V3 
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Solution of Triangle 


SUBJECTIVE QUESTIONS 


fasaicags WA (SUBJECTIVE QUESTIONS) 


This questions paste Staright Line sheets 


1. 


Sol. 


Sol. 


In AABC , P is an interior point such that ZPAB = 10° ZPBA = 20°, ZPCA = 30°, ZPAC = 40° then 


prove that AABC is isosceles 


AABC 4 Pada fag P sa vor 8 fh PAB = 102 ZPBA = 202, “PCA = 30°, “PAC = 40° aa fg 


afer fe AABC wafeare 2 | 


From AAPB, APBC and APCA , using sine rule 
AP _ BP 


sin20 _sin10 
BP D> ee 
sin(80—x)  sinx 
PC fia 
sin40 _sin30 
AP BP CP AP BP cP 


sin ZABP sinZPCB’ ZPAC sin PCA sin 7PBC ‘sin PAB 
=> sin30° . sinx.sin10° = sin20°.sin(80° — x) sin40° 

=> x = 60° 

“. ZBCA = ZCAB = 50° 

So, AABC is an isosceles triangle. 


AAPB, APBC 3it% APCA , sar faa & 


AP _ BP 
sin20 _sin10 
BP PC 


sin(80 — x) ~ ginx 
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Solution of Triangle 7 A\ 


PC _ AP 
sin40 _ sin30 
AP BP CP AP BP CP 


sin ZABP sinZPCB ZPAC _ sinZPCA sin ZPBC ‘sin ZPAB 
=> sin30° . sinx.sin10° = sin20°.sin(80° — x) sin40° 
=> x= 60° 
“. ZBCA = ZCAB = 50° 
sufeay AABC wafgarg Frys z | 


2. In a triangle ABC, if atan A +b tan B = (a +b) tan (4 ss =) , prove that triangle is isosceles. 
fargat ABC 4, afe atan A+btanB=(a+b)tan| “*8) aL di Rig alfory fe Frys wafeare z | 
Sol. -: atanA+btanB=(a+b) tan( 422 | 
=> a|tanA-—tan au =b| tan Axe —tanB 
| 2 2 
sinAcos| “*8 sin “8 Joos sinf 428 -) 
2 2 2 
>a =b 
A+B A+B 
cosAcos 5 cosBcos 
a sin[ A As8) b sin( “= | 
= Re) A+B 
cosAcos| ~~ cosBcos| ~~ 
2 2 
. {( A-B a b 
> sin =0 
2 cosA | cosB 
= sin( 8) =0 or a oe ae ee 
cosA  cosB 
=>A=B or a 2R (tan A — tan B) =0 
=>tanA=tanB 
= /\ = |8) 
3. In any triangle ABC, if 2Aa — bc = c , (where A is is the area of triangle), then prove that ZA is obtuse 


fodt repst ABC 4 afe 2Aa—b’c = c3, (wet A AS oT aac 8) aa fe ofr ZA alle am 8] 
Sol. 2Aa—b’c=c? 
= 2Aa?’b = abc (b*+ c?) 
(a°’b)abc 
=> es 
2R 
2 


oD ae 
2R 


= abc(b* +c’) 


=> a’sinB = b? + c? 
If sinB = 1, then a? = b? + c?, which is not possible 


-. sinB # 1 

epee b’+c*-a® _ a’sinB—a® 
2bc 2bc 

<0 

.. Ais obtuse 
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Solution of Triangle 7 A\ 


Sol. 


Sol. 


Sol. 


2Aa — b?c = C3 
= 2Aa?’b = abc (b*+ c?) 
(a’b)abc 
=> s, 
2R 
2 


FP ope 
2R 


= abc(b* +c’) 


=> a’sinB = b? + Cc? 


afe sinB = 1, dd a2 = b?2 + c2, ot fe aaa at 2 


.. sinB # 1 
b?+c?-a’® = a sinB—a? 
“. COSA = = 
2bc 2bc 
<0 
- Aut or 8! 


cosA + 2cosC _ sinB 


=— prove that the triangle ABC is either isosceles or 
cosA + 2cosB_ sinC 


If in a triangle ABC, 


right angled. 
aft fry ABC y SOSA + 2c0sC _ sinB » & fre aifie fe frys ABC a a ata ys 8 aT 


cosA + 2cosB_ sinC 

waar ryt e | 
cos A(sin B — sin C) + (sin 2B — sin 2C) =0 
=> cos A.(sin B — sin C) + 2 cos(B + C) sin (B — C) =0 . B+C=n-A 
= cos A.(sin B— sin C) — 2 cos A.sin (B— C) =0 
= cos A[(sin B - sin C) — 2(sin B cos C—cos Bsin C)] = 0 
=> either a ai cos A=0 >A = 90° = right angled wae Byst eh 
or aI (sin B—sin C) — 2(sin B cos C — cos B sin C) =0 

a’+b*-c® — a’? +c? —b* 
bs C. =0 

2ab 2ac 


= (o-9)-2{ 


. b-caa> bee = isosceles aa: Byst wafgars yot ert | 


Ina A ABC, Z C = 60° and Z A = 75°. If D is a point on AC such that the area of the A BAD is 3 
times the area of the A BCD, find the 7 ABD. 
frst ABC 4 ZC = 60° Wd ZA = 75° 8 | Ufa yor AC Ue Um frrg Deu vor @ fh ABAD o aaa, Ay 
BCD & dana wo V3 FAT é! ZABD oT AM ome wf 
Ans. Z ABD =30° 

B 


Area of ABAD = 3 x Area of ABCD ABAD & aaa = J3 x ABCD & Aaa 


> 58D x BAsin 0 = JB x > BC x BD sin (45°-0) 
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Solution of Triangle 7 A\ 


Sol. 


Hindi. 


BA _ jg sin(45°-0) 


BC sin 
From Sine-Rule va fA GT WaT He Ww 
BC AB 


sin75° _-sin602 

BA _ sin60? 3/2 

BC sin75° 4/3. +14 

From equation (1) wie (1) a 


vBN2 3 [o0-$ 


(/3 +1) J2 2 
2 2(¥8-1) 
= —=— =cotd-1 = —+—— = cot0-1 
(V3 +1) 2 


=> cotd= /3 => 6=302 => ZABD =302 


In a AABC, if a, b and c are in A.P., prove that cos A.cot > cos B.cot : , and cos C.cot 2 are in A.P. 
afe fit Byst ABC 4 a, b wdc THAR Ad Ho, A fra Hire fe cosA=. cot , cos B.cot = va 


cos C.cot 2 ward adi A 2 


A 
cos — 
e cos A 1 2 He aa 
2 . A 2 
sin — 
2 
Similarly cos B cots = cots —sinB 
and cos C cot = = cot = —sinC 


- a, b, Gigiie intake 


*. sin A, sin B, sin C are also in A.P. 
a, b, c are in A.P. 


- cat, i” ; Sot” are also in A.P. 
2 2 2 


i cot > —sinA, cots — sin B, cot — sin C are also in A.P. 


cos — 
, eoancor =|1 ee 2 ene —sinA 
2 A 2 


2 sin — 
2 
B B : 
oul WHR cos B cot > = cot-= —sinB 
air cos C oot S = cot S —sinC 


- a,b, c Garay AI FB 
- sin A, sin B, sin C #1 Garay Adi A eri | 
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Solution of Triangle 7 A\ 


Sol. 


Sol. 


-- a,b, c Vara AI FB 


7 cot, cot =, cot = Wt ward adi A eri | 


i cot 5 —sin A, cot S —sin B, cot —sinc wt war 3d 4 art! 


In a triangle ABC, prove that the area of the incircle is to the area of triangle itself is, 


ven) (§} 


Bry ABC 4 Rig otfery fh smaga & aad ax wa ga ys GS Aawe OT aque 


von (8) (9) 8 


Area of incircle =: gd @I ao mr? 


Area of AABC  AABC @ &o abe cia 
mx 16R? x sin? eine Ea S dnsin oie 2a 2 
= 2 2 A 2 2 2 
1 oR sin B) (2RsinC) |2sin i) cos ss 2sin a 2sin c cos g cos B 
2 2 2 2 2 2 2 2 
sin 
———— = rm 5 =n:cot> cot = oot S 
cos —COS —COS cot —cot —cot 
2 2 2 2 2 2 


In AABC, prove that a? (s —a) + b* (s — b) + c? (S—c) = 4RA ( + asin sin esin< | 


AABC, 4 Rr@ wifey a2 (s —a) + b? (s — b) + c? (S—c) = 4RA [1+4sin 2 sing sinc | 
L.H.S. = 5 lat(b + 0a) +b (c+ta—b)+c?(a+b-c)] 


ee [a(b? + c? — a?) + b(c? + a? — b?) + c (a? + b? — c?)] 


72 
7 5 (2abc cosA + 2abc cosB + 2abc cosC) 
7 abe 1 + Asin’ sino sinc | 
2 2 2 
= 4RA (eden Sino sin 
2 2 2 
In any AABC, prove that 
ryt ABC 4 Reg aifery fer — 
(i) (ret r,) (tat f) SINC = 26, Jo +h tht 
(ii tan 4 : tan 2 Fi tan © 4 


(a — b) (a-c) (b — a) (b — c) (c-—a)(c-—b) A 


A-B -0 


(iii) (r+r,) tan + (r+) tan + (r+f,) tan 
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ota (Raj.)-324005 


Solution of Triangle 7 A\ 


(iv) r+ t+ tty = 16R?— a? -b?- c?. 
Sol. (i) L.H.S. Ta Wa = (r+ 1,) (r,+ 1) sin 
Ab Aa . 
= sin C 
(s—a)(Ss—c) (S—c)(s—b) 
abA? 


sinc 
(s—a)(s—b)(s —c)(s—c) 
_ ab s(s—a)(s—b)(s—c) sae 
(s—a)(s—b)(s—c)(s—c) 
abs sinC 


(s—c) 
2A.S 9 
= =25F, , [rot ert, # it 


(s—c) 
R.H.S. rai Wa = 2r, 


=2r, Vs? =2sr, 


L.H.S. ara vat = R.H.S. ara vat 


(ji) LHS. aai ve =- A [iS Ple=e) Soave 2. SasIe=8] 


A |(a-—b)(c—a) (a—b)(b-c) (c—a)(b-c) 
_ 1 | (s—b)(s—c)(b—c)+(s—a)(s—c)(c—a) + (S—a)(s—b)(a—b) 
A (a—b)(b—c)(c —a) 


= R.H.S. ara 4eai 


(iti) First term (424 Ue) =(r+r,) tan 5 
(= A (P= A 
+ cot 
s s-a b+c 2 


_ A(2s—a) (2-2) | s(S—a) 
Pr SGeay SSS) GRE Se) 
=b-—c 
similarly second term (gail War fede va)=c—a 
& third term (si& gd ve) =a—b 
L.H.S. dat ual =b-c+c-a+a—b=0=RHS. ai at 


(iv) of ththr—-r=4R 
(,+ht+h—-n?are+r?t 12+ P—a2r(r, +0, + %y) + Q(r,r, + ffs + Fy F,) 
r(r, +1, +1,) = ab + be + ca —s? 
and (3) Ply + tly + fal, = S? 
from equation (i) wiper (i) S 
16R? =P +72 47,2 +1,? — 2 (ab + bc + ca—s*) + 28? 
P+r?+r?+r,? = 16 R?—4s? + 2 (ab + bc + ca) 
= 16R? —-(a+b+0c)?+2 (ab + bce + ca) 
= 16R? — a? — b? — c? 
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Solution of Triangle 7 A\ 


10. In an acute angled triangle ABC, r+r, =r, +r, and ZB > A , then prove that b + 3c < 3a<3b+ 3c 


ABCH rer, =r,4+1, 3% 2B> 1, aa fie HR b+ 3c <3a<3b+4 3c 
1 2 3 3 


A A A A 
s—-b s-c s-a 
—b Cc-a 


Sol. r—-r,=r,-1,> 


oral = 

s(s—b) (s—c)(s—a) 
gra Se). SO sae 28 

s(s—b) b 2 b 
But Ug ee * * |. Therefore safer, 
2 6 4 

tan? B J (1) = l < aise <1 

2 3 3 b 
or Ul b < 3a—3c < 3b 
b+ 3c < 8a < 3b+ 3c 

11. If the inradius in a right angled triangle with integer sides is r. Prove that 

(i) If r= 4, the greatest perimeter (in units) is 90 


(ii) If r= 5, the greatest area (in sq. units) is 330 
afe waar apt ferret yore gota & ara: oar 8 aa fee aifory fo 
(i) afe r= 4, aa aftman ua 90 (garg 4) 8 
(i) aer=5a a ateas aana Sos a 4) 33081 
Sol. (i and ii) Leta, b and c (a <b <c) be the sides of given triangle. 
Also, 2r=a+b-—c 
When r = 4 then, (a, b) = (9, 40), (10, 24), (12,16) 
.. Greatest perimeter = 9 + 40 + 41 = 90 units 
when r = 5 then (a, b) = (11, 60) (12,35) (15,20) 


.. Greatest area = abe?" 


= 330 sq. unit 


Sol. (i SiR ii) Fala, b dik c (a<b <c) Aye OI YoY 
dea, 2r=at+b-c 
ud r= 404, (a, b) = (9, 40), (10, 24), (12,16) 
-. oftteda oRATG = 9+ 40 + 41 = 90 units 
wel r = 5 dd (a, b) = (11, 60) (12,35) (15,20) 


- areas aaa = ae = 330 at garg 


12. If 4) [1-4] = 2, then prove that the triangle is right angled. 


I 


3 


onc 9) ae og 


aff [1-4] [1-4] =o, oh fe ARay Re Pry, aaa Arps a 


=> 5 a 2(bc — ab — ac + a’) = (2s — 2a)? 
(s—a) 
> 2bc — 2ab — 2ca + 2a? = (b* + C? + a? — 2ab + 2bc — 2ca) 
a’ = b? + Cc? 
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Solution of Triangle 7 A\ 


= triangle is right angled. ys, war Byst ert | 


13. 


Sol. 


DEF is the triangle formed by joning the points of contact of the incircle with the sides of the triangle 
ABC; prove that 


(i) 


its sides are ar cos = , or cos 5 and 2r cos = ; 


(ii) its angles are as an ane and == G 
2 2 2 2 2 2 
and 
3 
iii)  jisareaig “9 je ITY 
(abc)s 2R 
ys ABC ot Yonsit ol sega fo fags oY eael Hral & Gaol fram 8 ys DEF Mfta erat zs 
Rig aifery for — 
2 A B C xs 
(i) SAG! YoU 2r cos 2r cos and 2r cos > | 
A x B nm Cy 
i sad Be Lae = a - 
" x= 
air 
2K 1 r 
i SUPT sat — — Az 
us (abc)s “2k 
(i) EIFA is a cyclic quadrilateral 
ey 
sinA 
AI =r cosec A/2 
A 
A AN 
B C 
EF =r cosec A/2.sin A D 
=2rcos A/2 
similarly DF =2rcos B/2 
and DE = 2r cos C/2. 


(ii) 


IECD is a cyclic quadrilateral 


ZICE = ZIDE -$ 
B 
similarly 7 IDF = 7 IBF = es 
eRe ee 
2 2 
ote 
2 2 


(iii) 


—" 


area of ADEF = FD .DE sin ZFDE 


= 


—|2r cos —||/2r cos — lain a 
2 2 
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Solution of Triangle /7 A\ 


Hindi 


(i) 


A B Cc 
= 2r2 cos cos—cos— 
2 2 


= 2r2 


snk anB an) 


bc ca 


r (Fs A 2A 28) 
" arbre) rA . 2s 


As’ 2A (r_s)* 
mine ~~ (abe)s 
A GN 

(abc)s 2 R- 
EIFA ve apa agys & 
EF 
sinA — 
AI = r cosec A/2 


EF =rcosec A/2 sinA 
=2rcos A/2 


ge Wor, DF =2rcos B/2 


ar 


(ii) 


gu Wer ZIDF = 4 IBF = 


(iii) 


DE = 2r cos C/2. 


IECD vm amply agqyst & 
ZICE = ZIDE = 


a nw|o IO 


oo - = 
2 2 2 


ADEF @1 amet FD . DE sin ZFDE 


1 B Gz n A 
= —|2r cos —||2r cos —Jsin | ——- — 
2 2 2 2 2 


é A BC 
= 2r° COS—COS—cos— 
2 2 2 


h|— 


snr snprene) 


2 abc 
2 17. As 2A (rs)? 
~ (abc)s (abc)s 
2A° 1 rA 
~ (abc)s =o. A 
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Solution of Triangle 


14. 


Sol. 


15. 


Sol. 


Three circles, whose radii are a, b and c, touch one another externally and the tangents at their points 


of contact meet in a point, prove that the distance of this point from either of their points of contact is 
1 


[ abc ji 
at+bi+c) | 


dm ga forrat Feat a,b,c ze, UH GR a! Tey Ve ged & aM sam wel forge we wae ta vo 


Fg oe Pe 8 Fre aig fr em fg aA wae fet el Rey a ue ya 


a+b+c 


required distance = inradius of A ABC aise Gt = A ABC OF 3r:fcar 
*- 25 sa+b+b+c+Ccr+a 
=2(a+b+c) 
S=a+b+c 
A = ,/s(s—(a+b)(s-(b+c)) (s—(c +a)) = \(a+b+c)(abc) 


*, required distance ai¥iIte <xi 
_ vlat+b+c)( abc) _ Ali abc 2 
s (a+b+c) = a+b+c 


OA and OB are the equal sides of an isoscles triangle lying in the first quadrant making angles 8 and o 
respectively with x-axis. Show that the gradient of the bisector of acute angle AOB is cosec f — cot B 
where B = o + 9. (Where O is origin) 

OA ait OB Bafeare YS HI et stax YoU & ol YAH Agaia 4 Hay: xh MA Ose o HT ga F| 
aga fe an AOB® ati Hl Ward cosec B —cotB & Gel B=4 +0. (et OF fers 2) 


From the fig. 
ZAOD = a= ZDOB >=0=2a 
or, pe WEY or, Upon a a 
2 2 
Y 
B 
D 
A 
fe) xX 
_O+%6 
sin 
The gradient of OD = tan oa. 2 
2 0+ 
cos 
2 
.,0+6 
al 2 1+cos(0+ 6) 


= —____4____ =—_—_—__~ = cosec B - cot B. 


+o. 0+ — sin(0+ 9) 


2cos a sin 
2 2 
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Solution of Triangle 7 A\ 


16. 


Sol. 


Hindi 


The hypotenuse BC = a of a right-angled triangle ABC is divided into n equal segments where n is odd. 
The segment containing the midpoint of BC subtends angle a at A. Also h is the altitude of the triangle 
4nh 


a(n? —1) 

wan rps ABC S Ht BC =a al n aerax Grei F fawfoa fea ora & wei n fasa 8] BC G aa 

fre of ad deat ws AW om a sal & ah AW aM ae wives & aa Re Hifsy 
4nh 

a(n? — 1) 


through A. Prove that tana = 


tana = 


Let LN be the segment of the side BC containing its midpoint M. We haveBM = MC = AM= S Let 


AH be the altitude from A on BC, with AH = h. Also “LAN = a. Let Z2NAH = 9 = ZHAL =a - 0. 


2 
From AAMH, we have MH = = —h? . Also LM =MN= = 
n 


LH NH 


Now tana =tan(a—0+ 0) = tan(o—0)+tan@ _ Th “Th 
ow tana = tan(a—0+ )= | —tandtan(a 6) ,_ LANA 


h oh 
h(LH+ NH) h-a 
— 2 — 
h* —LH-NH le? a. a2 rag: ma eS 
an 4 an 4 
_ ha — 4nh 
n pe 8 pp a(n° 1) 
An? 4 


ami LN yor BC #1 ws 8 ul gum Hea farg M of wea BI 
wei BM=MC = AM==. 


Ara AH, A a BC ue sitters, AH =h. ae ZLAN =a. Ara ZNAH =0 = ZHAL =a - 9. 


2 
AAMH @ zet MH = |9—— ne _ saftey LM =MN= = 
n 
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Solution of Triangle 


LH NH 
t —60)+tano 7 
a4 tana =tan(a—-0+ 0) = an(o— 8) + tan Shea 


1-tan@tan(a — 6) ,_ LH NH 


ha 

h(LH+NH) h-a 
= 2 = 

h* —LH-NH a a. ae 2 2 = e 

an 4 an 4 

_ ha _ 4nh 
- 2 = 2 

0 bh? re a(n = 1) 

4n? 4 
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